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Vou. XXI OcTOBER 1937 No. 4 


TWO EARLY PUERTO RICAN HERPETOLOGISTS 
CHAPMAN Grant, U. 8. Army, Retired. 
I. Dr. Augustin Stahl 


Augustin Stahl was born in Aguadilla, Puerto Rico, in 1842, the 
son of a German father and a Dutch mother. He graduated from 
Wurtzburg as an M.D. in 1864 and resided in Bayamén from 1865 
until his death in 1917. 

Dr. Stahl’s passion was natural history. Most of his work was in 
botany or ethnology. Tis collection of fauna numbered nearly four 
thousands specimens, on which he wrote four volumes in the nature 
of a catalogue. Herpetology was not his strong forte, as is evident 
by the scant space given it in his works. His greater interest in 
other branches doubtless accounts for his not marking the wealth of 
unclassified forms about him. 

Dr. Stahl is kindly remembered in Puerto Rico, as well as by 
scientists of international fame who have named species of many 
classes in his honor. Unfortunately his reptile collection, together 
with his correspondence with Gundlach and other herpetologists is 
lost. He did not deseribe any new species, but was the first to record 
Caretta caretta from Puerto Riean waters, the twenty-fifth species 
listed of the fifty-two now known to occur on Puerto Rico or conti- 
guous thereto. 

The inaccessibility of Dr. Stahl’s books pointed to the advisabil- 
ity of making the appropriate parts available to interested herpe- 
tologists. This is done gratefully with the memory of two delight- 
ful years of herpetological study in Puerto Rico following in the 
footsteps of Augustin Stahl, the pioneer; Francisco del Valle Atiles, 
the tolerant and Leonhard Stejneger, the scholar. 

A comprehensive appreciation of Dr. Stahl was written by Chan- 
cellor Carlos E. Chardén in ‘‘La Revista de Agricultura de Puerto 
Rico’’ 12: 65-84, 1924. 

We turn to Dr. Stahl’s work and find on— 

Pages 5-9 the ‘‘Advertencia’’; a pertinent part revealing the 


noble character of the modest pioneer reads: 
491 
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‘¢, .. ofrecer una clasificacién de los animales de Puerto Rico para faci- 
litar el conocimiento de ellos 4 los aficionados, despertar en la juventud estu- 
diosa por medio de este libro la aficién 4 las investigaciones en el inagotable 
campo de la Historia Natural, y en particular de nuestra fauna, inicidndoles 
en estudios apenas practicados en el pais por falta de una guia priactica, la 
que pretendemos ofrecer en este trabajo, primero y tnico en su clase en Puerto 
Rico.’’ 

‘*Indudablemente que la obra ha de resentirse de los defectos propios 4 
todo trabajo que por primera vez se ejecuta: el tiempo traer4é otros més com- 
petentes que se encargardn de rectificar y completar nuestra obra imperfecta.’ 

Bayamén, Febrero de 1882. Dr. A. Stahl. 


Page 23— 


‘*El Dr. Guillermo Peters, director del Museo zoolégico de Berlin, dé 4 
conocer en Sitzung der physikalisch mathematischen Klasse del 13 de Noviem- 
bre de 1876 inserto en la obra que se lee en Autores los mamiferos y reptiles 
que le fueron enviados por el Sr. Krug... Los reptiles, que me son todos 
conocidos, 4 excepcién del Anolis Krugii, dejan un vacio por la falta de los 
testudinados marinos. Posteriormente he encontrado una nueva especie de los 
Geckones, y hecho estudios mfs detenidos sobre la embiologia del Coqui, Hylodes 
martinicensis, que he remitido 4 Berlin.’’ * 

The ‘‘. . estudios — — sobre la embiologia del Coqut . .’’ was first writ- 
ten up by Bello y Espinoza en 1871. 


Page 36— 


CuapbrO sINOpTico de las 12 clases del reino animal, dividido en tres gru- 
pos... B. Sangre fria; coraz6n con un ventriculo y una 6 dos auriculas. 
Huevos casi siempre coriaceos; con 6 sin metamérfosis; respiracién pulmonar, 
en los anfibios branquial en la primera edad; desnudos 6 escamosos; 4 6 2 
6 ningunas extremidades (Coqui, Iguana) ... III. Reptiles. (Reptilia)’’. 


Page 68: Nores—The page should commence: 


‘Ord. I. Testudinados (Testudinata).’’ to conform to the rest of the text. 
Line 6: ‘‘Morrocollo’’. The tortoise mentioned here is probably the last time 
it appears in literature of Antillean herpetology until the July 1932, Jour. 
Dept. Agri. P. R. H. West mentions its occurrence as early as 1793. It is 
now found feral on several keys of the Virgin Island group and has as much 
right to a place in Antillean herpetology as Iguana which is supposed to have 
been introduced in pre-Columbian times by the Caribs for food. The word 
‘morrocollo’’ means latrine cleaner; this reptile was kept for this purpose. 
Line 7; ‘‘Costa Firme’’ refers to the North Coast of Venezuela and Columbia. 
Line 25; ‘‘Es pequefia’’ referring to C. caretta must relate to a specific small 
specimen in Dr. Stahl’s collection. Page 70; Nores; Line 28; ‘‘Culebra sa- 
banera (Dromicus).’’ Dr. Stejneger named this species Leimadophis stahli in 
1904 with the remark: ‘‘Dedicated to Dr. A. Stahl, of Bayamén, the venerable 
Porto Rican patriot and naturalist, from whom I received the type specimen.’’ 


* NoTEs: The “‘Geckones” mentioned is Hemidactylus brookii. The exact species was 
not known until 1932. See “The Hemidactyls of the Porto Rico Region” Jour. Dept. 
Agri. P. R. Vol. XVI, No. 1. 
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CATALOGO 
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CL. HI. REPTILES. (REPTILIA). 


Divisién de los Reptiles en cuatro Ordenes. 


Sin dientes; cuerpo corto y Quelonios 6 Teat 
grueso y cubierto de grandes es- dinados. 


cudos, a los que se fijau las cos- ( Testudinata ). 


tillas. 
No Me- 
tam érfosin. | Esternén y parpa- 
Ouerpo cubier- dos. Maudib. inf. 
to de escamas, entera; 4 nates ( Sauria). 
6 eacucos. Con dientes; \"™™ amente dos, 
A. Escamo- cuerpo cubierto de 


cuerpo alate 

gailo. escamas, 
(Squamata). Sin esternén y sin} 
parpados; man- 

por delante. 


Metamérfosis. Cuerpo alargado 6 corto, desnudo, piel glutinosa 
extremidades 4626 uingunas. Batrdquios 6 Anfibios. ( Batrachia) 
B. Desnudos. ( Nuda.) 


A, REPTILES EScAMOsos. ( Reptilia squamata). 


Dedos inméviles, en- 
Vueltosen una masa co- 
Las 4 extremi- | mun, arredondeada (Mo- 
igualmente rrovello). Testudinidos. 
largas, l)edos unidos por mem- 
branas interdigitales, 
_méviles. (Jieotea). Emididos; (Emyde). 
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Extremidades anteriores mAs largas que las 
posteriores; dedos en forma de remos. (Carey). Quelonidos. (Chelona). 


Fr. 12 Testupintpos. (Chersing). Dedos envueltos en una 
masa comun y arredondeada, y se distinguen al exterior por las uias; 
espaldar convexo y vientre en los machos con una depresion. 

Morrocollo. Testudo labulata, imbricata y carbonaria, son indf- 
 iaeasiaaaasassiaaaaas Firme y propagados en todas las An- 


Pu. Emipipos. (Emid@). Dedos unidos por membranas 
interdigitales y provistos dle uiias largas; espaldar poco covexo. 

Jicotea. Emys rugosa (decussata), Sharv. Oscura con los es- 
cudos sg verdosos con estrias y puntos amarillosos; parte inferior 


Fu. 3¢ QueLontpos. (Chelona). Extremidades toracicas ma- 
yores que las abdominales, todas en forma de remos, con los dedos 
—_ bajo la piel; cabeza y extremidades no retractiles. Habitan 

mart. 

A. Cuerpo revestido de grandes placas cérneas; dedos con uiias. 


Tortuga. Chelonia viridis, Schn. Verde oscura, parte inferior 
amarillosa, carapacho algo comprimido y elevado el dorso. Su con- 
cha poco estimada. 

Carey. Ch. imbricata, L. 13 placas variadas de amarillo y oscuro 
y concha muy estimada. 

Caguama. Ch. caretta, L. 15 placas provistas de uns quilla lon- 
gitudinal en la primera edad. Es pequeiia. 

B. Cubierta del cuerpo coridécea; dedos sin uiias. 

fre ae Sphargis coriacea, L. Color oscuro con 5 quillas 
longitudinales en el dorso. Muy grande. En la playa del Dorado, 
se vié salir un tinglado del mar,: cavar un hoyo en un instante y de- 
poxitar en él en pocos momentos setenta y oche huevos. 


Orv. 29 Saurios. (Sauria). Cuerpo alargado, cubierto de es- 
camas 6 escudetes; cuatro extremidades, 4 veces faltan dos 6 todas 
edlas; 4mbas mandibulas y 4 veces tambien el paladar provistos de 
dientes; lu mandibula inferior se articula con el craneco mediante el 
hueso timpanico; costillas movibles, esternén bien desarrollado en 
casi todas las especies; dos 6 tres pérpados, timpauo visible; 4 veces 
vejiza urinaria y pene doble casi siempre. Este érden #3 polimorfo 
en sus especies y presenta algunas anaJogias con los ofidios, mis que 
fon demas érdenes; los cocodrilos se aproximan 4 los mamiferos, los 
antibenidos 4 los ofidios, el Platydactylus & los sapos. Se alimentan 
de insectos y otros animales pequeiios; son temibles las grandes es- 
pecies, las pequefias inofensivas, careciendo todas de dientes ponzo- 
fhosos 6 vejiga venenosa. 7 familias. 

1° Cu cubierto de escudetes y escamas de gran consisten- 
eia. Cooodrilo ). Cocodrilos. (Crocodiline). 


2° Ouerpo cubierto de escamas 6 verrugas. 
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a. Lengua protractil. 
1? Lengua delgada y bifida, dedos desiguales en las 4 
des. ( Lagartija). Lacertidos. ( Lacertint). 
2° Glutinosa gruesa en la punta, 5 dedos les, cola, prensil. 
b. Lengua corta. 1° Gruesa, verrugosa, no protractil; 4 extremi- 
dades he Iguanidos, (Iguanoides ). 
2* Escotada en la punta; extremidades 4626 ninganas.. 
Escincidos. (Svincoidei). 
3? Escamas granuliformes, cuerpo deprimido, 4 extremida- 
des, uiias retractiles y dedos en lamivillas. (Salamandra). 
Gecdnidos. ( Geckones), 


3° Cuerpo prolongado y protejido por escamas que forman efr- 
culo alrededor del tronco; extremidades cortas 6 faltan completa-. 


mente. (Culebrita ciega). Anfisbénidos. (Amphisbaene), 
CocopRILos. (Crocodiline)." No tiene representantes 
en P. 


Fr. Lacertipos. ( Lacertini). 

Ameiva Plei. Dum. Iguana. Una sola especie en IP. R.. muy 
grande, oscura con puntos y cuadros negros y blancos. En los are- 
nales y pedregales. 


Fi. 6% IGuantpos. ( lyuanoidei). 

Un solo género con varias especiesen P.R. Lagarto. (Anolis) 

A. velifer. Cav. Lagarto Camaleén. § Verde con manchas os- 
euras y vientre amarilloso; el $ con cresta en el dorso; cambia sus 


Colores, como sus cougéneres. 
A. Gundlachi. Pet. L. de Gundlach. Lomo oscuro, 
claro, cabeza mosqueada; el mayor de nuestros lagartos ordiuarios. 
A stratulus, Cope. L. tendido. Color del anterior, en el lomo 


varias manchas negras transversales. 
A. cristatellus. Bib. L. de eresta. Color de los anteriores con 


faja clara 4 lo largo del lomo, con puntos negros al costado de esta 


faja.  - 
A, pulchellus, Bib. L. hermoso. Muy esbelto; parte superior 
gris, la inferior blanca y garganta rojo amarilia. 
A. Krugii. Pet. L. de Krug. No conozco atin esta especie. 
Fi. 7? CAMALEONIDOS. (Chamaeleonidei). 
No tiene representantes en P. R. 


Fi. 8° Escincrpos. (Scincvidei). 


resentado en P. R. por la tinica especie. Livia. 


FL. 9 Geodnipos, (Geckones). 
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Unica especie puerto-riqueia. 


( 70) 


Fu. 10° (Amphisbaene). 
Eepecie tinica de P. R. Culebrita ciega, (Amphisbaena oacca). Cuv 


ee abre més 
allé de los 


ojos; cabeza 
més ancha’ 
el cuello. 
tomos. 
[Burystoma]. 


III. Ortpios. (Ophidia). 
Boca pequeia, cabeza no excede en grosor al cuello. 


(Sin aparato 


venenoso; 
dientes fijos y 


casi igualesen 4 


los bordes de 
la mandibula 
or. 


Surco intermaxilar -muy 
visible y con placas cér- 
neas. Coliibridos. 


su . 

Banles de la mand{bula superior provistos 
& cada lado de un diente acanalado, mo- 
vible, sin mds dieutes, 6 fijo y acompaiia- 
do de otros dos, comunicando con una 


| gl4ndula venenosa. 


Fu. 11% Tirvopes. (Typhlopes). 
La Gnica especie que poseemos. Culebra oiega. ( Typhlops 


Fi. 12% Boas. (Boe). 
Un solo género en P. R. 


Ch. inornatus. Reinhardt. 


vientre mas claro. 


Fu. 13% (Colubres). 
Boca hendida hasta detris del oido. Culebra sabanera. ( Dromicus). 


Boca hendida hasta el oido. 
Dromicus parvifrons. Cope. Culebra sab. 
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Salamandra. (Spheriodac- 
dylus macrolepis). Gunth. 


intermaxilar poco 
visible y con escamas. §_ Boas. [Boa]. 


[Colubres). 


Viperidos. [ Venenosa]. 


calis). L. 


Culebrén. (Chilabothrus). 


eon cuadros negros, vientse blanco. 
Alophis portoricensis. Reinhardt. Culebrita. Color pardo claro; 


B. Desnuvos. (Nuda). 
Orp. IV. Batragvtos. ( Batrachia) 


Fr. Ayuros. (Anura). 
ScsB-Fi. Raxas. ( Rane). 


Color pardo con cuadros oscuros, 


Culebrita. ( Alophis). 
Color canelo oscuro 
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(71) 
Solo género y sola especie en P. R. Sapo. (Cystignathus), 
BOMBMATOREs. 
Solo género y sola especie en P. R. Coqui. ( Hylodes.) 
Buros. ( Bufones). 
Solo género y sola especie en P. RB. Sapo concho. (Bufo). 


Cystignathus typhonius. Daud. Sapo. Parte superior manchada 
de oscuro y rojizo, vientre blanco. 

Hylodes martinicensis. Thud. Coqui. Sobre el espinazo pasa 
una linea blanca que tiene sus ramales, y el vientre blanco, siendo la 
parte superior oscura. 
gutturosus, ( Peltaphryne). Latr. Sapo conrho. Amarillo 

0. 


Don Tomas Blanco, farmacéutico en P. R. y aficionado 4 la his- 
toria natural, ha encontrado alli una nueva especie de la familia de 
los Geckones que hemos observado mas tarde en Aguadilla y otros 


a 


el 
b 


Notes on page 69: 
Line 19: ‘‘Ameiva plei’’ is A. exsul. 
Lines 24 et seq. ‘‘A. veltfer’’ is A. cuvieri. 


‘tA. gundlachi ...el mayor de nuestros lagartos ordinarios.’’ It is evi- 
dent that he considered the male of A. cristatellus to be A. gundlachi. Below 
where he describes A. cristatellus it is obvious that he has the female only in 
mind. 

Next to last line. ‘‘ Diploglossus plet’’ is Mabuya nitida, 


[125] 


wer 


pé 
= | 
i 

] 
\ 
( 
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APENDICE 
La PreNEZ EN CrerTOs PEcEsS REPTILES 


Agregamos por via de apéndice, como conclusién de la primera 
parte de la obra, dos curiosas observaciones sobre la prefiez en ciertos 


peces y reptiles. 
[126] 


‘‘Distante estaba de creer que en breve deberia hacer aqui la misma ob- 
servacion con nuestra Boa 6 Culebrén ‘‘Chilabothrus inornatus.’’ Esta, el Majé 
de Sta. Maria de la isla de Ouba, ‘‘Epicrates angulifer,’’ y algunos otros rep- 
tiles, se desvian de la regla ordinaria, y de oviparos se convierten en viviparos. 
Al regresar de Cuba en Junio del préximo afio, recibi de regalo de mi amigo 
D, Tomés Blanco, aficionado al estudio de la historia natural, un culebrén hem- 
bra que habia tenido guardado cerea de un mes, y yo lo di de compafiero 4 
un Majié cubano que guardaba en su buena jaula. Cudl seria mi sorpresa 
cuando 4 fines de Setiembre, es decir, 4 los cuatro meses de haber tenido la 
boa guardada y libre del contacto con el macho, la encuentro rodeada de una 
numerosa prole consistente en 25 hijos recién nacidos y vivos, como de una 
cuarta de largo por un centimetro de ancho, con los colores de la madre, Ile- 
vando atin trozos del cordén umbilical. En el suelo de la jaula habian varios 
pedazos mis 6 menos grandes de una masa consistente, aunque algo blanda y 
amarilla, parecidas 4 pedazos de jabén amarillo, probablemente trozos de la 


placenta.’’ 

Note to page 126. Dr. Stahl was not aware that certain reptiles 
are ovoviviparous. His allusion to a placenta is a slip not to be 
held against him. 


‘Pero es el caso, que en los reptiles parece que la regularidad consiste en 
la irregularidad, asi lo prueban Jas experiencias del Dr. Gundlach con los hue- 
vos del Morrocoyo, y tltimamente la observacién hecha por mi con otro cu- 
lebrén que parié 4 mediados de Octubre y 4 los cuatro meses de su cautiverio.’’ 


II. Dr. Francisco del Valle Atiles 


The small brochure by Dr. Francisco del Valle Atiles is not a 
copy of Stahl. His systematic classification shows improvement over 
the earlier writer. He also understood that certain reptiles are ovo- 


viviparous. He omits ‘‘7'estudo tabulata, Caretta caretta and Di- 
ploglossus sagrae’’ which were included by Stahl and adds Alsophis 
portoricensis which Stahl had omitted and Hemidactylus brookt 
which Stahi had alluded to without naming. 
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Del Valle names only those animals having a direct bearing on 
human economy which explains his motive for omitting certain minor 
species. 

The value of republishing this extract from his pamphlet is: He 
is the first to mention the food habits of Puerto Rican reptiles which 
has been much studied of late. He is the first conservationist of the 
Island. He advocates letting innocent animals live for the pleasure 
we should receive from knowing them, if not for their inherent right 
to live. 


The following is the title of his pamphlet : 


‘*Los ANIMALES VERTEBRADOS UtiuEs’’ y ‘‘Los Dafiinos a la Agri- 
cultura del Pais,’’ por Francisco del Valle Atiles, Doctor en Medicina 
y Cirugia. 

Memoria, premiada en el Certamen del Ateneo Puertorriqueiio, 
correspondiente al afio de 1885, por laudo del Jurado elegido por el 
Ateneo de Madrid en la Seccién de Ciencias Naturales. 

Puerto Rico: Imprenta del ‘‘Boletin Merecantil’’, Fortaleza 24 
y 26. 1887. 


III. REPTILES 


Es la tercera clase de los animales vertebrados, de generacién cominmente 
ovipara, suele ser ovovivipara alguna vez; su sangre es fria, la respiracién 
pulmonar, y la circulacién incompleta; su alimentacién es casi exclusivamente 
animal, sus dientes parecen destinados mfs para retener la presa, que por lo 
comin se tragan viva, que para masticar. 

Se comprenden en esta clase especies venenosas, como las viboras, el Aspid 
y la serpiente de cascabel, que por fortuna son desconocidas en Puerto-Rico, 

Tienen los reptiles una gran resistencia vital, de modo que pueden sufrir 
grandes mutilaciones y atin algunos poseen la facultad de regenerar las porcio- 
nes perdidas, en especial la cola. Dividense en cinco érdenes 4 saber: 

Los QUELONIOS que estin representados por: 

La TorTuGA. Chelonia viridis —Util por la carne y huevos, 

El carey. Chelonia imbricata.—Util por su concha, huevos y carne. 

El tTiInGLapo. Sphargis coriacea.—Como el anterior.* 

La HicoTzaA. EHmys rugosa.—Util por su carne. 

Los EMIDOSAUROS que comprenden Cocodrilos y Caimanes que afortunada- 
mente no existen en Puerto-Rico. 

Los ENALIOSAURIOS que hoy no existen en el mundo. 

Los SAURIOS de los quales se conocen hoy aqui: 

El Sphaeriodacdylus macrolepis. Salamandra.—Salamanquesa, 


*It is a pity that Dr. del Valle Atiles did not give definite data on this species which 
would have added another reptile to the Puerto Rico area. There is no definite record of 
this species having been taken off this Island to the present day. 


APENDICE 50) 
El anolis velifer—Camale6n. 
El anolis Gundlachi, Lagartijos. 
El anolis Cristatellus, Todas son itiles 4 la Agricultura y 
El anolis Stratulus. Horticultura, porque destruyen los 
El anolis pulchellus. insectos. 


El anolis Krugiti. 

El Ameiva Plei.—Iguana.—Indiferente como los que siguen: 

Euprepes Spilonotus.—Licia, 

Amphisbaena caeca,—Culebra eciega. 

Los OFIDIOS se conocen por: 

El Typhlops lumbricalis.—Culebrita ciega. 

El Chilabothrus inornatus.—Culebrén. 

El Dromicus parvifrons.—Culebra sabanera. 

El Alsophis portoricensis.—Culebrita. 

Animales estos con los que la preocupacién se ha manifestado mas rebelde, 
debemos declararlos inocentes; de ellos e] culebrén, que se come algunos huevos 
y viene 4 las habitaciones tras las aves domésticas, destruye en cambio mu- 


ehisimas ratas. 
IV. BATRACIOS 


Animales de conformacién adecuada para vivir alternativamente en el agua 
6 en el aire, tienen algunos respiracién branquial y pulmonar 4 la vez en la 
edad adulta, mientras que la generalidad respira por branquias en la primera 
edad y por pulmones en Ja segunda. La cireulacién es doble 6 incompleta. 

El aparato digestivo es corto, cireunstancia que se explica por que ge- 
neralmente son Zoofagos. Se alimentan de pequefios moluscos y otros animales 
pequefios; su reproduccién es ovipara. 

En Puerto-Rico se han estudiado hasta ahora: 

El Cystignathus typhonius.—Sapo. 

El Bufo gutturosus—Sapo econcho. 

El Hylodes martinicensis——Coqui, 

Estos animales son titiles 4 la agricultura pues destruyen gran ntimero de 
insectos, moluseos y caracoles nocivos 4 los sembrados, 

Debe respetarse 4 estos inofensivos vertebrados que nos reportan utilidad 
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HERPETOLOGICAL NOTES WITH NEW SPECIES FROM THE 
AMERICAN AND BRITISH VIRGIN ISLANDS, 1936 


CHAPMAN GRANT, U. S. Army, Retired. 


Army duty in Puerto Rico during 1930-32 afforded the oppor- 
tunity to collect intensively on nearly all the islands from Mona at 
the west to Anegada at the east. Only part of a day was available 
at St. Croix and several islets were missed which gave me a desire 
to return to complete the work. The collecting netted over 7,200 
specimens including 17 new species and the rediscovery, reestablish- 
ment or adding to the fauna of several more which brought the total 
to 77. This collection was reported in the Journal of the Depart- 
ment of Agriculture of Puerto Rico beginning in the July, 1931, issue. 

St. Croix lies to the south and is separated by a deep channel 
from the Puerto Rico—Virgin Island group which lie on a shallow 
bank. It seemed likely that the separation denoted a great lapse 
of time which would have made all of the species endemic, but Bar- 
bour listed several species as common to it and the adjacent bank 
islands including Puerto Rico. This seemed so unnatural to me that 
there remained a longing to explore the island more thoroughly. 
Mr. T. G. Plant of the American—Hawaiian Steamship Company of- 
fered the realization of this hope by kindly furnishing transportation 
on the 8.8. ‘‘Willboro’’ from Los Angeles, whence we sailed Febru- 
ary 18, 1936, arriving at Puerto Rico March 5. Captain George 
Grundy and his Officers made the trip a pleasure beyond its usual 
interest. 

On the journey it was noted that the marine snake, Hydrus pla- 
turus (Iz) did not appear as far north as it was seen in September 
1930. It seems possible that more data might show a migration. 

In Puerto Rico the weleome of the Lighthouse Tender, ‘‘ Aeacia’’ 
was again accepted which evoked the memory of pleasant trips with 
Captain Manyon in 1930-32. On March 14 we landed for an hour 
at Las Mulas, Vieques. Here we found that Bufo marinus had been 
introduced since our visit in 1931. (Jour. Dept. Agri. Puerto Rico, 
16(1) 37-39). The same day we landed at Culebrita where it had not 
rained for fourteen months. A. cristatellus was plentiful. Seven 
A. exsul and 31 S. macrolepis were taken. <A bottle was left 
which Mr. E. A. Murray of the ‘‘Acacia’’ mailed to me in Oece- 
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tober. It contained 3 A. exsul, 60 8. macrolepis, 1 T. platycephalus 
and 1 Mabuya sloanii. The last two are new records for this is- 
land. These 60 macrolepis added to those taken in 1931 total 91 
specimens which do not inelude any of the red-headed S. dan. 
forthi which oceurs across the narrow channel on Culebra. It 
seems strange that the red-head form should oceur on Culebra and 
the comparatively distant Anegada and not on Culebrita. In a pre- 
vious paper, (Jour. Dept. Agri., Puerto Rico. XV. pp. 205-207) it 
was not realized that 8. danforthi and S. macrolepis occur together 
on Culebra. They are easily distinguished by the speckled throat 
of macrolepis. The speckling starts at the chin and continues to 
the neck where it stops abruptly. Danforthi has a clear chin and 
throat and the male has a red head. 

The next day, March 16, we landed at Buck Island, of St. Croix 
where two of the plentiful Anolis acutus were taken. During this 
visit and in 1932 the writer saw no other reptile on this good sized 
islet. We then sailed for Christiansted, St. Croix, where the hos- 
pitality of the ‘‘ Acacia’’ was left behind to commence the intriguing 


problem of: 
Tue or St. Croix 


This expedition unfortunately coincided with a very severe 
drought. Ponds which no one remembered to have seen dry were 
expanses of cracked, baked earth. I was fortunate in meeting Mr. 
Harry Beatty, who is an ornithologist and is now working with the 
Publie-Health Service on filaria control. He was born on St. Croix 
some thirty years ago and is a field naturalist and an artist of ability. 
His life of close observation made protracted collecting on my part 
unnecessary as he personally conducted me all over the island and 
gave me full benefit of the experience of his observations on the 
island. 

Practically all of the island is in one life zone. Rolling, brush- 
covered hills of moderate height, a moderate amount of cactus, in- 
termittent streams with a few trees complete an uninteresting picture. 
It seemed unbelievable that such a large island could be as depau- 
perate of species as is shown by Barbour’s list, but results showed 
that even his scanty list included several species due probably to 
old errors in data. The fauna is really poorer than his list shows, 


as the following indicates: 
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Bufo marinus (L) 


Introduced from Puerto Rico in October 1934 at the Agricul- 
tural Experiment Station. It had spread 114 miles east and six 
miles west in 1936. Under date of October 24, 1936, Mr. Beatty 
writes: ‘‘B. marinus has become well dispersed.’’ 


Eleutherodactylus lentus Cope 


This species was found under rocks at the few damp places and 
ponds persisting on the island. Specimens taken: 1 Anguilla; 7 
Criqui stream, West End; 1 Good Hope Estate; 1 Experimental 
farm. These averaged much smaller than the St. Thomas specimens, 
but larger specimens may be available in the rainy season. If not, 
this is truly a pigmy race. 


Eleutherodactylus portoricensis? Schmidt 


Mr. Beatty writes, October 24: ‘‘A Puerto Rican liberated a 
number of Coqui here’’. This species cannot yet be included in the 


fauna. 
Leptodactylus albilabris (Gunther) 


All specimens were very much smaller than those seen elsewhere. 
Otherwise they appear to be identical with those from St. Thomas, 
St. John and Tortola, which in turn are smaller, darker and less 
attractive than the occasional red or green marked specimens found 
in Puerto Rico. Specimens taken: 1 Criqui stream, West End; 6 
Experimental farm; 14 Good Hope Estate. Nests were found at 
West End under rocks above the water line. I have never seen nests 
donnecting with the water and it is not clear how the young get to 


their element. 
Rana pipiens Schreber 


Mr. Beatty writes Oct. 24: ‘‘Dr. Augustine of Harvard liberated 
12 adults at Criqui dam’’. This species cannot yet be included 


in the fauna. 
Hemidactylus mabouia (Moreau-de Jonnes) 


This species appeared very scarce in the dry season. Mr. Beatty 
had two preserved specimens. Specimens taken: 1 in the public 
library at Christiansted; another was seen at the old fort. He 
writes that he has captured several at the fort and has since (Jan. 
37) sent 7 more, showing that the scarcity was due to the drought 
as he caught them all at the old fort at night. 
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Thecadactylus rapicaudus (Houthuyn) 


Strangely enough Barbour does not list this species from St, 
Croix, altho both Stejneger and Schmidt do. Mr. Beatty gave me 
an alcoholic specimen and a second was given by employees of a 
sugar central. Mr. Beatty took me to a well where he had caught 
the first specimen and there we captured a second fine specimen 
hiding between the stones near the top. A fourth was seen by flash- 
light in a tamarind tree, but not secured. The natives are all fami- 
liar with these ‘‘wood slaves’’ and say: ‘‘They bawl like a fowl in 
the tamarind trees at night’’. The three were compared with 54 
specimens in the American Museum. It was found that the St. Croix 
form has a row of large scales next above the upper labials, whereas 
all but 8 of those in the museum have the fine granules next to the 
upper labials. The 8 which most nearly approach the St. Croix 
specimens are all from Dominica. This may be another interesting 
“‘leapfrogging’’ of characters or the St. Croix stock may have come 
from Dominica. Another specimen taken in trees at night at Mount 
Victory Estate was received from Mr. Beatty, Jan., 1937. It avrees 
in squamation with the above. 


Sphacrodactylus macrolepis Guuther 


Distributed throughout the island in suitable localities. Speei- 
mens taken: 17 Good Hope; 16 Criqui stream, West End; 1 Pro- 
testant key; 4 Tagus point, East End; 8 West End; 11 gift of 
Mr. Beatty from West End. In Jan., 1937, Mr. Beatty sent 11 more 
from East End. It was described by Gunther (1859, Ann. Mag. 
Nat. Hist., (3), Vol. IV, p. 215). Excerpts from the original de- 
scription follow: ‘‘Body surrounded by about forty longitudinal 
series of scales of rather large size. . . those of the back keeled, of 
the belly smooth. Trunk and tail uniform blackish brown, in younger 
individuals some scales with blackish tips; head grayish brown, 
marbled with black; jaws and throat striolated with blackish. . 
The scales of the throat are small, those of the breast and of the 
extremities keeled. ... The tail is covered with smooth seales. . 
the belly is uniform dirty white, and the tail minutely dotted with 
blackish. Two specimens were in the collection.’’ 

Since Gunther’s time various collectors have taken similar lizards 
from islands as far away as Mona and lumped them with this species 
because of a general superficial similarity. They probably believed 
that there was considerable individual variation. Consequently any 
little gecko with a similar pattern and scales of about the size borne 


by 
rey 
of 
eas 
cie 
gre 
aft 
spt 
Ba 
tai 
th 
ac 
op 
th 
of 
fe 
ch 
a} 
gl 
ul 
al 
di 
T 
w 
r 
d 

0 
v 

t 

J 


HERPETOLOGICAL NOTES WITH NEW SPECIES 507 


by macrolepis was considered to be of that species. My previous 
reports include this error. I first detected the lumping in the case 
of 8. grandisquamis (Jour. Dept. Agri. P. R., Jan., 1932, pp. 43-45.) 

In the light of more thorough collecting anu the discovery of an 
easy way to determine the sexes? it has been found that several spe- 
cies have a marked sexual dichromatism and that there is not a very 
great individual variation in color or pattern. As a consequence, 
after determining the sexes it is frequently possible to allocate the 
specimen to a certain island purely from pattern. 

The size of dorsal scales varies somewhat among the species, but 
Barbour’s unit of measurement is to take the number of dorsals con- 
tained in the distance of snout tip to center of eye. It is believed 
that this measurement is too short with consequent possibility for in- 
accuracies. We recommend the count of a dorsal row from a point 
opposite the middle insertion of the front legs to a point opposite 
the middle of the insertion of the hind legs. This gives a range 
of between 18 to 28 seales for all but one species of this region. 

Gunther’s description of macrolepis is sufficiently exact to dif- 
ferentiate it from the other species on St. Croix. Some further 
characters of this species might be mentioned. The basic target 
pattern on the head of the male is so much broken up that the head 
appears to be marbled with irregular, fine broken designs of dark on 
gray. There is always a light stripe between the eyes. The scap- 
ular mask pattern is missing or very small; the rest of the back is 
an even gray-brown or contains occasional dark scales which give a 
dotted appearance. The chin is evenly mottled, black and white. 
This pattern does not stop short at the neck, but extends onto the 
chest and also shows occasional dark spots all over the belly and 
underside of legs and tail. Fig 1A and 1D. 

The female is much like the females of adjoining islands which 
represent this species, but like her mate, her underside is spotted 
with brown. The throat does not have the even, black and white 
dotted pattern, but bears ill defined brown streaks which give it a 
dirty appearance. Fig. 1 B and 1 C. Macrolepis varies from is- 
land to island and will doubtless be broken down into more species 
or subspecies as material accumulates. On Culebra, where it occurs 
with danforthi, the head pattern of the male is of mottled black and 
white with a black occipital spot clearly indicating the target pat- 
tern of the female. Ventrally, the sharply contrasting black and 
white throat pattern of the male stops abruptly at the neck, the re- 


1Grant, The Sphaerodactyls of Puerto Rico, Culebra and Mona Islands. Jour. Dept. 
Agri, P. R. XV. No. 3. July, 1981, p. 199, Pl. XX. 


St. 
me 
fa 
ght 
nen 
sh- 
mi- 
in 
54 
Dix 
he 
ng 
ne 
nt 
eS 
of 
re 
if 
r 
l, 
1 
l 


508 THE JOURNAL OF AGRICULTURE OF THE UNIVERSITY OF P. R. 


mainder of the underside being usually clear or very lightly speckled 
or clouded. Fig 2 A and B. The female is similar to the female 
on St. Croix except that the occipital black spot is more definite and 
the central part of the throat and the whole underside is much clearer 
white. Fig. 3 A and B. S. danforthi Grant, Fig. 2 C and D, is 
found on Culebra and strange to say, also on Anegada. Fig. 4. An 
impossible distribution perhaps but I am unable to separate the forms. 

This species is best known in life by the red heads of the males. 
Preserved specimens can be distinguished by: males lack any head 
pattern except a faint occipital dark spot. The throat does not 
have the black and white spots. I cannot distinguish the females 
from the female macrolepis. Originally I described danforthi as 
having a dichromatic male. I would now modify this assumption 
by saying that the redheads were the adults and the spotted heads 
were immatures, except for the fact that I have not seen an inter- 
mediate on Culebra and, still more convincing, the speckled throated 
macrolepis doés not occur on Anegada and the redhead form does 
not occur with macrolepsis on any other of the Virgin Islands. There 
is a puzzling form on Vieques which may be distinct or it may be a 
hybridization between danforthi and macrolepis, but no interme- 
diates have been found on other islands. 

While collecting on Culebra in 1932 one female Sphaerodactyl 
was taken which made me doubt that the male danfortht was dichro- 
matic. I therefore went on record that the redhead form was the 
type of danforthi. A constant character of the danforthi—macro- 
lepis group is that the chin and throat of the females are never 
conspicuously marked with black and white, but are faintly streaked 
with dull brown. This one female however, had conspicuous black 
and white throat markings and I thought it possible that she might 
be the only female danforthi taken. This specimen is larger than 
any other specimen taken on Culebra and the scales are larger and 
coarser, being 18 in length and 35 around the body. More of this 
material may prove interesting. Fig. 3 C and D. To return to 
St. Croix: 


Sphaerodactylus beattyi sp. nov. 


Type: Adult female, 80567, U.M.M.Z. Collector, Chapman Grant, 
May 17, 1936. 

Habitat: Eastern end of St. Croix. 

Diagnosis: An extremely slender Sphaerodacty] with finer seales 
than any heretofore known from this area, and a distinct change of 
pattern during growth. 
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Description of type: Adult female: about 46 dorsal scales in 
line between a point opposite insertion of front and hind legs and 
about 56 rows around the body. This is about double the number 
on other species in this area. Color above, dark gray without trace 
of scapular pattern; occasional dark scales on back and tail. An 
indistinct dark spot at occiput; a dark line centrally from snout to 
occiput. Note that this is the only species in the area with a dark 
stripe between the eyes. On other species the line divides before 
reaching the orbits, leaving a light line between the eyes. Under- 
side clear light; indication of light ‘‘Y’’ on the saerum. Fig. 5 
A and B. 

Variation: The male is marked identically like the female and 
ean be told only by the escutcheon. Immature, but full grown spe- 
cimens of both sexes have an elaborate pattern. A dark median 
line from snout to just beyond the occiput. Another dark line 
from snout over eye to above ear. Another dark stripe along side 
of face. Throat clear or mottled or sometimes clouded with minute 
specks which may extend along the belly. Remainder of back mar- 
bled more or less conspicuously with dark brown and gray according 
to age. A distinct and specific mark is a light ‘‘Y’’, the branches 
of which start on the sacrum and the stem runs onto the tail. This 
“Y”? does not show well on the type which has a regenerated tail, 
but appears clearly on all the other specimens. Fig. 5 C and D. 
This and the central head stripe are apparently the only marks which 
do not disappear with age. Underside as in adults. My original 
collection from St. Croix contained the one adult and four imma- 
tures. Fig. 5 D. 

Through the kindness of Mr. Shreve of the Museum of Compara- 
tive Zoology at Harvard the type was compared with a cotype of 
S. vincenti and found to have a less granular mid-dorsal area and 
different scutellation round the rostral and supranasal region and 
also to differ in coloration. 

Twenty-six specimens examined. 

Named in honor of Harry L. Beatty. 


Iguana i. iguana 


Neither Barbour, Stejneger nor Schmidt reported this species, but 
Dunn reports it in Copeia 1934 No. 1. p. 1. They are known by the 
rural inhabitants who say they used to be plentiful in places. Mr. 
Beatty and Mr. Robert Nichols of the Agricultural Experiment Sta- 
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tion of St. Thomas killed and mounted one specimen from Tagus 
Point, East End which the writer saw and positively identified. Now 
they occur only at Tagus point in trees surrounding brackish lagoons 
in which they take refuge. I saw many of their characteristic foot 
and tail tracks on the beach sand, but did not see a specimen. 


Anolis acutus Hallowell 


This is the most abundant life on the island. Mr. Beatty reports 
taking eleven from the stomach of one mongoose. The species oe- 
curs everywhere on St. Croix, Buck Island and Protestant key. 
Specimens taken, 2 Buck Island, 1 Good Hope, 4 Experiment Sta- 
tion. <A large series was taken in 1932. In January 1937 Mr. Beatty 
sent me 3 specimens from Green Cay near the harbor of Christiansted. 
This species closely resembles A. cristatellus in the field. Sehmidt 
1928 p. 26 considers it directly related to A. poncensis and Barbour, 
1930 considers it close to A. krugi. The throat fan is very distine- 
tive but unfortunately shrivels and loses color in aleohol. 

The following Anoles do not occur on St. Croix: Anolis crista- 
tellus (D. & B.), listed by Schmidt p. 151. Anolis newtoni Gunther, 
type loeality ‘‘St. Croix’’ of which Barbour states: ‘‘I have never 
seen this species and know nothing about it.’’ Anolis pulchellus D. 
& B. is listed by Barbour and Sehmidt. Mr. Beatty has never seen 
it on St. Croix. Familiarity with the habits of this form and A. 
poncensis on Puerto Rico and a careful search leads me to believe 
that specimens labelled ‘‘St. Croix’’ are in error. 


The Rediscovery of Ameiva polops Cope 


Ameiva exsul Schmidt, 1928. N. Y. Aead. Sei. Vol. X. Pt. 1. Bar- 
bour, 1930 and 1935 Zoologica, Vols. [IX p. 102 and XIX. p. 126. 
“‘T have always doubted the St. Croix record.’’ 

Ameiva riisei Reinhardt and Lutken, 1862. Vidensk. Meddel. pp. 
232-233. ‘‘A. riisei is sent in from St. Thomas, St. Jan and 
Water Island, Vieques and Porto Rico.’’ ‘ 

Ameiva orstedi Bocourt, 1870. Recherches Zoo. Cent. Am. & Mex. 
Pl. XX. figs. 4 and 4a, ‘‘St. Thomas’’ are clearly A. polops, the 
locality being in error. 

Ameiva plei Cope, 1862, Proe. Phila. Acad. p. 65. 

Ameiva polops Cope, 1862, Proe. Acad. Phila. p. 66. Reinhardt 
and Lutken, 1862 Vidensk. Meddel. pp. 232-233. Cat. of Lizards, 
Br. Mus. 1885, Vol. II p. 35. Stejneger, 1904, U.S.N.M. No. 129 
p. 564. Barbour and Noble, 1915, Bul. M. @. Z., LIX. No. 6. 
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Schmidt, 1928 N. Y. Aead. Sci. Vol. X. p. 153 ‘‘ Known only from 
the type from St. Croix.’’ Barbour, 1930 and 1935 Zoologica 
Vols. IX. p. 102 and XIX p. 125. ‘‘Extinet, but very few speci- 
mens have been preserved.’’ 

Intensive field work with A. exsul, A. wetmorei and their allies 
gives one an understanding of the confusion quoted above. A. exsul 
varies so much with age and locality that it was natural for the 
pioneers to make separate species of the different pattern stages 
whether due to age or locality. Mr. Beatty thought that the ‘‘ground 
lizard’’ which used to occur all over the island was A exsul since 
A. polops was supposed to be extinct. He reported it as still ex- 
tant at East End, in some empty city lots facing Christiansted har- 
bor and on Protestant key. This key comprises about three acres 
suitable for A. polops and there is much building going on with a 
view to making a park out of the key The completion of this proj- 
ect or the introduction of a eat or mongoose would probably exter- 
minate this interesting lizard on this key. We were unable to find 
any specimens except on Protestant Key where we took eight of 
what we estimate to be about 35 specimens. They are very wild. 
Mr. Beatty made an accurate color sketch of a freshly killed speci- 
men which unfortunately cannot be reproduced for this article. 
There may be other specimens in museums labelled A. exsul ete. 
In a late letter dated January 15, 1937 Mr. Beatty says: ‘‘On my 
first visit to Green Cay in 1936 I did not see a single Ameiva dur- 
ing an entire morning’s search. On my second visit, recently, I ob- 
served many scurrying about the beach, a large number of these being 
young. I dissected a few and found that they were feeding on the 
species of semiaquatic amphipods, very abundant among beached 
seaweed. Ameiva seems to have disappeared entirely from the main- 
land where formerly they were abundant in certain localities.’’ 


Color notes from a freshly killed specimen are given: Head, olive, a wide 
light olive stripe from nape to sacrum; laterally a faint light yellow line which 
disappears at midbody; laterally to these, a black or dark brown stripe one- 
third width of central stripe; laterally to these, a narrow yellow stripe from 
top of ear to thigh; a dark reddish brown stripe along side of body below last 
mentioned stripe from behind ear (width of ear) including top of thigh and 
extending onto tail where it disappears one third way down; below this is a 
narrow gray stripe from under ear to shoulder, beyond which this stripe becomes 
bright blue with speckled edges to groin. It misses the front of the thigh, but 
appears from knee to foot and behind thigh to little toe and down tail for one- 
third its length where it disappears. Below this stripe is a black band with 
uneven edges from axilla to groin and extending half the length of the tail 
where it disappears. Underside; chin and chest deep salmon, two and a half 
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rows of ventral plates from center line a dirty light blue; two and a half 
rows lateral to these are bright peacock blue. Tail; sides and bottom distinetly 
ringed along central three quarters of its length. Rings obscure along top of 
tail. Side of head, snout and labials, salmon; a white ring around ear. 


The largest male measured; Total length 235 mm.; snout to vent, 64; 
snout to center of ear, 19; width of head at ears, 10; foreleg from axilla, 
25; hindleg from groin, 50; tail, 171. 


Amphisbuena fenestrata Cope 


Listed by Barbour and Sehmidt. This species has never beer 
seen by Mr. Beatty who writes on October 24, 1936 and again om 
January 15, 1937 that the drought is over and that he and Dr. 
Seamen have watched the plowing by the Virgin Island Sugar Cane: 
Co. of various overgrown fields without results. I turned many logs: 
and rocks and watched plowing during my stay also without results, 
but the drought might have accounted for that. It is recommended 
that this species be dropped from the fauna of St. Croix. If an 
Amphisbaenan is ever discovered it will doubtless prove to be en- 
demic. I believe its absence may be parallel to its absence on. 
Jamaica. 


Mabuya sp. 


Barbour lists M. sloanii Daudin in 1930. In 1935 he gives M. 
mabouia as oceurring ‘‘through the West Indies’’. Schmidt lists. 
M. sloanvi from St. Croix. Mr. Beatty has never seen a skink on 
St. Croix. If one did exist there it is probably now extinct. The 
evidence seems iusufficient to retain this species in the fauna. 


Typhlops richardu D. & B. 


Barbour 1919 lists 7. lumbricalis as occurring; in 1930 he men- 
tions the genus as occurring, but in 1935 omits it. Schmidt lists 7. 
richardu. Stejneger omits the genus. 

Specimens secured: 1 Little Le Grange and 1 Anguilla, gift of 
Mr. Beatty; 2 West End, gift of Mr. Nichols of St. Croix; 1, Mr. 
Beatty, no data. 

Mr. Beatty writes on October 24, 1936: ‘‘Typhlops is not un- 
common at present, but certainly is very restricted in range, being 
confined to certain slopes in sections of the northwestern hilly por- 
tions of the island.’’ Mrs. Gaige writes that these specimens ean- 
not be separated from T. richard. 


Fz 


HERPETOLOGICAL NOTES WITH NEW SPECIES 513 


Alsophis sanctae-crucis Cope 


Mr. Beatty has not seen a specimen since he was a child, but 
his father and all the older generation remember them as having 
been plentiful. They have probably been exterminated by the mon- 
goose here and on Buck island. It may still occur on Protestant 
key, but we searched for it at the optimum time, 8-10 A. M. on 
two occasions without result. 

To recapitulate: We have only eight species which we may feel 
reasonably sure were pre-columbian : 

Eleutherodactylus lentus Cope 

Leptodactylus albilabris (Gunther) 

Sphaerodactylus macrolepis Gunther 

Sphaerodactylus beattyi sp. nov. 

Anolis acutus Hallowell 

Ameiva polops Cope 

Typhlops richardi D. & B. 

Alsophis sanctae-crucis Cope 

Of these 5 are endemie with the possible addition of the two 
frogs which may be a distinct pigmy race. 

Iguana i. iguana may have been introduced by the Caribs for 
food. 

Hemidactylus mabouia and Thecadactylus rapicaudus may have 
been introduced by sailing ships in early days. 

Bufo marinus is of recent introduction, but is well established. 
Other species have been so recently introduced that their establish- 
ment is questionable. 

No St. Croix species is identical to the Puerto Rican fauna. E£. 
Albilabris is much closer to the small, dark Virgin Island strain 
than to the larger, more vividly colored Puerto Riean form. St. 
Croix was apparently connected to the other Virgin Islands long 
after they were separated from Puerto Rico. 

The next stop was St. Thomas whence two trips were made to 
Tortola and a few hours spent on St. John. While at St. Thomas 
my stay was made delightful by the kindness of Captain and Mrs. 
T. C. Rose of the Public Health Service. Captain Rose made the 
sturdy ‘‘Q-20’’ available for several trips to outlying islands and 
Mr. Robert Nichols of the Agricultural Experimental Station took 
me on several trips over the island in his car and accompanied me 
in several boat trips in the extraordinary little built-up dug-out of 
the ‘‘Cha-cha’’ fisherman, Joe Olivo. Joe’s enthusiasm in collecting 
was a constant source of pleasure as he would spy the ‘‘next qual- 
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ity’’, meaning another species, on the various islets we visited. His 
pronunciation of the constant protest against the dry weather was 
inimitable, ‘‘Oh, very druoy.’’ 

First we will list the collecting done on and about St. Thomas. 


ST. THOMAS 
Eleutherodactylus lentus Cope 


Thirteen from a cistern at Villa Olga near sea level. They are 
much more yellow and larger than the specimens from St. Croix. 
Color note from live specimens: Sides and back of thighs dark 
brown and white marbled, remainder dark brown and tan in large 
specimens and dark brown and olive green in smaller specimens. 
Belly white, chin light yellow; under rear of thighs red. Three 
from a cistern at top of west end of island, elevation about 1,000 
feet. 


E. antillensts R. & L. 


A number taken from banana sheaths at top west of island. 


E. cochranae Grant 


About 52 of this and the last preceding taken together. 


Leptodactylus albilabris Gunther 


Three from the Ag. Exp. Station and a number from the top 
west of the island. This was the only damp spot we could find in 
the higher parts of the island. 

Hemidactylus mabouia M de J. 


Three from the quarantine station. This species is common on 
the island. 


Thecadactylus rapicaudus (Houttuyn) 

Mentioned by Schmidt, but I find no trace or other record. It 
should be dropped from the fauna until rediscovered. 
Sphaerodactylus macrolepis Gunther 


Twenty-two specimens taken at quarantine station, Villa Olga, 
Ag. Exp. Station and top west of island. Common in suitable places. 
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Iguana 7. iguana L 


Seen mostly in city gardens in the shrubbery and near ‘‘Blue- 
beard’s Castle’’. Horribly stuffed specimens are hawked by the 


natives. 
Anolis cristatellus D. & B. 


Ubiquitous. Exceeds all other species combined. 


A. stratulus Cope 


Collected here before, but none seen in this drought. 


A. pulchellus D. & B. 
Same as the last. 


Ameiva exsul Cope 


Very numerous around Villa Olga where they live in the crab 
holes coming out in mid morning and mid afternoon. Two taken. 
They occur throughout the town, at the quarantine station and more 
sparingly throughout the brush. 


Amphisbacna fenestrata Cope 


Neither Mr. Nichols nor I have seen this species from St. Thomas. 


Mabuya sloanii Daudin 


Probably extinct on St. Thomas proper, or very rare. 


Typhlops richardii D. & B. 


Mr. Robert Nichols presented eight which had been collected at 
the Agricultural Experiment Station during the last year. I found 
one specimen under a rock at the top of the west end of the island. 
It was very small and was aestivating in a hole similar to those used 
by aestivating Lumbricus and may well have been one whence the 
rightful owners had been eaten. Of this specimen Mrs. Gaige says: 
“Tt has only 20 rows and the dorsal count is somewhat low for 
richardii and it is short bodied for that species. 


Dromicus exiguus Cope 


Three from the Experiment Station presented by Mr. Nichols. 
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Alsophis antillensis Schlegel 


Probably long extinct. Neither Mr. Nichols nor I have heard 
any recent reports of them. 


Testudo tabulata Walbaum 


A few specimens are kept in gardens or cemeteries as pets. 

There follow records from the islets adjacent to St. Thomas: 
Buck Island (or Capella Islands as it appears on some charts. 
Capella isthe diminutive for she-goat.) 

Alsophis and Mabuya are the first reptiles to disappear from 
any island, whereas Ameiva is one of the most persistent. It oc- 
curs on every key or islet where there is any suitable ground or 
eover. Nevertheless Ameiva does not exist on these large, suitable 
islands and the two most likely to disappear are to be found; the 
skink in profusion and the snake occasionally. I have visited the 
islands repeatedly and have taken men and boys along for a thorough 
search in the optimum part of the day without finding trace of 
Ameiva. 

A new record for this island was S. macrolepis of which four 
specimens were taken and A. cristatellus was very numerous. Three 
M. alvanii were taken. 

The Alsophis on this island varies more from antillensis than 
does variegatus from portoricensis. Three specimens were taken on 
the northern of the two islands, being the island which bears the 
lighthouse. 

Alsophis nicholsi sp. nov. 

Holotype: No. 80648, Museum of Zoology, University of Michi- 
gan; March 15, 1936. Collector, Chapman Grant. 

Habitat: Known only from the northern of the twin islands 
known as Buck Island or Capella Islands, off the port of St. Thomas, 
Virgin Islands. 

Diagnosis: A pale form with the squamation of antillensis but the pattern 
of portoricensis, namely differing from typical antillensis in that the lateral 
stripe on scale rows four and five is visible only on the neck, where it is very 
faintly indicated, the broad dark dorsal band is likewise faint and is evidenced 
only by a gradual darkening of the more dorsal scales and the pattern on the 
eighth row is missing. The chin, throat and fore part of the body are im- 
maculate and lack any traces of the characteristic mottling or spotting. 

Description of Type: Head scutellation normal and the same as that of 
typical antillensis, as are other structural features. Ventrals 185, tail broken. 
In life the dorsal ground color is pale olive green, which fades to pale brown 
in alcohol. This color is light laterally, but becomes more intense dorsally. 
Each scale with a diffused darker margin. On the neck there is evidence of 
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the characteristic dark lateral band on scale rows four and five, but the char- 
acteristic marks which occur on the eighth row of antillensis are missing. The 
upper surface of the head is colored like the dorsum, each scale partially bor- 
dered with dark brown; the side of the head is not differentiated in color. A 
very narrow dark line demarks the sutures between the supralabials and the 
seales lying above them. The chin is almost immaculate white, with only a 
very few light brown mottlings. The anterior part of the belly is immaculate 
white; the posterior part and ventral side of the tail is white, slightly dotted 
with brown. 

Variation: The two paratypes, No. 80640, Mareh 5, 1936 and 
80641, April 20, 1936 are essentially the same as the holotype. The 
ventrals are 181 and 182; the tails of both are broken; one speci- 
men has a broken, posterior brown border on the posterior ventral 
and subeaudal shields. The snakes taken on surrounding islands 
are typical antillensis. 

Dr. Stuart kindly furnished most of the above description since 
the specimens are at Ann Arbor and this is written in California. 

Named in honor of Mr. Robert A. Nichols of the Agricultural 
Experiment Station, St. Thomas, Virgin Islands. 

Hassel island forms the west side of St. Thomas harbor and is 
the type locality of FE. cochranae. A very much spotted A. exsul 
was taken; a dead Jguana i. 7. was seen in a disused rain cateh- 
ment basin; A. cristatellus was abundant; no EF. cochranue were 
seen probably on account of the drought, neither were any salentia 
seen on any of the other islets. 

Water island is large and lies west of Hassel, near the ‘‘main- 
land’’ of St. Thomas and has no mongoose. One Iguana i. i. was 
shot as it jumped off a rock and started to swim into a shallow 
lagoon. The legs are not used in swimming, but locomotion is ae- 
complished by a sinuous movement of body and tail. Thev are 
adept divers, being able to stay under water a considerable time. 
This specimen contained 22 eggs. Several others were seen in this 
same lagoon which was the only one left which contained water. 
Normally there are several filled with brackish water. Two Alsophis 
antillensis were taken. They are more plentiful here than on any 
island visited. A. cristatellus, A. stratulus, A. pulchellus and A. 
exsul were numerous. A colored chareoal burner had just captured 
a small T'estudo tabulata which is found feral on this island. 

Little Saba Island lies further west, about half way to the west- 
ern tip of St. Thomas. Two new records were made for the island; 
an Alsophis antillensis and a Mabuya sloanii were taken and another 
skink was seen. A. cristatellus, A. stratulus, A. exsul and S. macro- 
lepis were seen. This is a steep little islet, covered with thick grass, 
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a few cactus and a patch of small trees and a nice little lagoon. 
Adjacent are two keys known as Turtle-dove and Flat Keys, but 
they were not visited. 

Savana Island lies near the west end of St. Thomas. It is a 
very steep, rocky islet covered with thatch palms; has a few goats 
that have eaten off all the grass, but there are no mongoose. We 
took a S. macrolepis, 2 very large A. exsul and 2 Alsophis antillen- 
sis. A. cristatellus was common, A. stratulus uncommon. 

Salt Key lies off the west end of St. Thomas. A good sized islet, 
having diversified terrain, a lagoon, dry at this time and with all 
the appearances of good collecting, but A. cristatellus and A. exsul 
were the only species seen. West Key, lying between this and the 
west tip of St. Thomas was not visited. 

Dutehman’s Cap is a steep rock bearing a few cactus and stunted 
trees and its ubiquitous goats. A. cristatellus and A. exrsul were 
the only species seen. 

Cockroach Island is a steep rock furnishing seabirds with a 
rookery. A little dirt and coarse grass and goats complete the pie- 
ture. The collecting results were better however, as the islet pro- 
duced 3 S. macrolepis which did not look at all typical, 3 A. cris- 
tatellus and a dead Alsophis antiliensis which must have been killed 
by the sea birds or the goats. There were no Ameivas. 

Off the north shore of St. Thomas lie Inner and Outer Brass Is- 
lands. They are very rough, covered with small trees and goats and 
sea birds nest on the outer one. They produced only A. cristatellus 
and A. ersul. Pelican Key, Hans Lolick and Little Hans Lolick Is- 
lands, Grass Key and Thatch Key off the northeast of St. Thomas 
were not visited. The islands off the east end were reported on in 
1932. They produced only S. macrolepis, A. cristatellus, A. pul- 
chellus, A. stratulus, A. exsul and Alsophis antillensis. Frenehman’s 
Cap, south of St. Thomas was not visited. 

A few hours were spent at Cruz Bay, St. John where A. ezsul, 
A. stratulus and A. cristatellus were taken and Hemidactylus ma- 
bouia was seen. At Cinnamon Bay 11 S. macrolepis and 2 Eleu- 
therodactylus portoricensis were taken. The frog was not found at 
Cruz Bay in 1932, but was reported as heard from the general locality 
of Cinnamon Bay. (Jour. Dept. Agri., P. R., XVI. p. 340.) 

Three visits of several days each were made to Tortola in the hope 
of securing more specimens of Epicrates granti, but this island was 
also in the grip of the drought. 

The following specimens were taken on Tortola: 2 L. albilabris, 
one having the burrowing snout developed; 50 LF. antillensis, mostly 
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of a uniform gray; 94 E. portoricensis, all having considerable red 
on the legs and even on the snout which was never noted on Puerto 
Rico. They differed also in being uniform in size and without pat- 
ten; 3 Hemidactylus mabouia from the east end of the island. 
These were found in a hut where a small necked bottle was found 
to have received 14 nearly spherical eggs and some hatched shells sim- 
ilar to Sphaerodactyl eggs, but much larger. They measured 8.5 X 16, 
9)<10 and 1010 mm. Some hatched on the way to New York 
and they and the remaining eggs were given to Dr. Noble’s Experi- 
mental Biological Department. The fact that these eggs do not 
adhere to the surface where the female deposits them lessens the pos- 
sibility of fortuitous distribution in logs and other freight. 125 &. 
macrolepis were taken while A. cristatellus, A. pulchellus and A. 
stratulus were plentiful and a few were taken. A. ezsul is fairly 
abundant. One Amphisbaena fenestrata and 6 Dromicus exiguus 
were also taken. 


Tuer ISLANDS AND Keys ADJACENT TO TORTOLA 


Peter Island produced 4 H. mabouia, one of which contained eggs 
and several were infested with tiny red mites; S. macrolepis, A. 
pulchellus, A. cristatellus and A. exrsul were taken as was one speei- 
men of Alsophis antillensis. Dead Man’s Chest is a tiny island een- 
taining cactus, trees, grass, an old ruin and goats, but should produee 
a good assortment. However A. cristatellus and A. exsul were the 
only species found. Beef Island is large and separated from Tortola 
by a narrow channel. It doubtless hides a respectable list, but 
produced only A. cristatellus, A. stratulus and A. exsul. Cooper 
Island showed only the two standbys. Salt Island gave 2 H. me- 
bouia besides the two ubiquitous species. In 1932 1 took Alsophis 
antillensis and Mabuya sp. on Salt Island. f 

Virgin Gorda is large enough to be treated separately if one 
might collect there in moist weather. Two trips to the island showed 
very good results considering the drought. One Bufo turpis Bar- 
bour was taken. This is a very different form from the equally 
rare B. lemur from Puerto Rico. Besides this the following were 
taken: 38 S. macrolepis, 8 A. cristatellus, very common, 8 A. pul- 
chellus, 14 A. exsul, 8 Mabuya sloanii and 6 Alsophis antillensis. , 


Tre orf ANEGADA 


Anegada is unique ‘in structure among the islands of the Puerto 
Rico—Virgni Island group. Long before coming in sight of land, 
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the gradually sloping white bottom is visible. Smal] sailboats have 
te anchor half a mile off shore, row boats stop 200 yards from shore 
whence the visitor wades. The island is perfectly flat, shaped some- 
what like Cuba, covered with sand or a little soi] over part of the 
pavement—like limestone. Small thorny growth sends its roots 
laterally in search of holes down which they disappear like fleeing 
serpents. The holes are of various sizes and some as smooth and 
round as if bored by an augur. The island was parched at the 
time of my visit. 
Leptodactylus albilabris Gunther 

This species is listed, but it was not found in 1932 or on this 
trip. The natives speak of a ‘‘erapeaud’’ showing that it or some 
other frog or toad appears during damp weather. 


Sphacrodactylus danforthi Grant 


Abundant under dead leaves. Some males had lemon-yellow 
heads, others the typical orange-red heads. Thirty-nine specimens 


were taken. 
A. cristatellus and A. pulchellus 


The former abundant. The latter less so. 


Cyclura pinguis Barbour 


Two more specimens were taken one a very large male. The 
Stomach contained whole sea-grape leaves, whole Opuntia fruit and 
whole wild ‘‘nutmegs’’. Some of the natives keep dogs to kill 
iguanas with which to feed the dogs. These free ranging dogs are 
the only menace of extinction which is imminent. Illustrations and 
olor notes on this species appear in the Jour. Dept. Agri., P. R. 


XVI p. 342, 1932. 
Ameiva exsul Cope 


Fairly abundant. Called ground lizard. 


Mabuya sloanti Daudin 


Forty specimens were taken which appeared to have a constant 
difference in size and color from those on other islands. Mrs. Gaige 
writes: ‘‘The two differences you note—color and size, do seem con- 
stant in your series, but I cannot find any other differences.’’ These 
specimens average 10 mm. shorter and lack the dorsal tri-marked 
seales so typical of the species on other islands. 
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I questioned the turtlers on this and other islands closely, both 
on this trip and in 1930-32, with entirely negative reports on Ca- 
retta kempit. C. caretta ‘is wel] known as are also the green and 
hawksbill turtles of course. 


Dromicus anegadae (Barbour) 


Two small specimens were taken. One appeared to have swal- 
lowed some very large object, but it was found to contain three very 
large eggs in an oviduct. Mrs. Gaige kindly examined these two 
specimens and wrote under date of March 3, 1737: ‘‘I find the two 
specimens appear to be identical in scutellation and color, except 
that one specimen has two large scale pits and the other has only 
one small, obscure one. This is the only difference between Alsophis 
and Dromicus as at present recognized.’’ Thus it appears that 
Anegada may be a point of intergradation between these two genera 
as at present recognized. 

On my return trip, while visiting near Rio Piedras, Puerto Rico 
I saw a large Rana catesbeiana crushed in the road. In 1932 I had 
heard of its prior introduction, but could not learn any dates. The © 
importation was probably unofficial. 

While in New York City, Mr. Carl F. Kauffeld of the American 
Museum, kindly allowed me to compare their fine series of Hemé- 
dactylus mabouia and H. brooki from Africa, whence the West In- 
dian specimens are supposed to have come in slave ships, with my 
specimens and others from the New World. Their series of 71 speci- 
mens of H. mabouia from Nyassaland and 77 from the Belgian Congo 
was compared to New World specimens with the result that the 
Congo and New World forms are found to be alike, but the Nyas- 
saland specimens are distinct as the accompanying table shows. 


HEMIDACTYLUS MABOUIA (M de J) 


New World and Congo Nyassaland 
Length of adults, snout to vent.............. 80 mm 
Femoral pores interrupted at midline........ MUO dcvaxvcoveccusercumaus By one scale 
Strongly keeled, longer Not keeled, wider than 
than wide long or circular 
Longitudinal rows of spines at base of tail...| 6 strong rows of heavy 4 (rarely 6) weak rows 
spines of short spines 


Hemidactylus brooki Gray 


This species is found only on Puerto Rico proper of the Puerto 
Rico—Virgin Island area. It was probably not introduced from the 
Congo by slavers as the following table shows. 
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Puerto Rico Congo 
Femoral pores interrupted at midline by....| One scale................. 3 to 5 scales 
Mental wider than rostral.................... Yes 
Spines at sacral region and at base of tail...) Shorter.................... a aad heavier, thick 
se 


The above table is derived from the 32 males of a large series 
from the Congo. It appears from the material at hand that H. 
brooki was not introduced from the Congo. 


EXPLANATION OF PLATES 


Figure 1. Sphaerodactylus macrolepis from St. Croix. A. un- 
derside of male, note speckled throat not stopping abruptly at neck. 
Note speckled abdomen. B. Underside of female. Note marbled 
chin and spotted underside. C. Female. Note large scapular ‘‘mask’’ 
and target pattern on head. D. Male. Note diffused pattern on 
head, small scapular mask and nearly clear dorsum. 

Figure 2. A. and B. male 8. macrolepis from Culebra. Note 
black occipital spot on head and speckled throat with abrupt demarea- 
tion at neck and clear venter. C. and D. male 8S. danforthi from 
Culebra: Note unmarked head, no scapular pattern and clear chin 
and venter. 

Figure 3. <A. and B. female S. macrolepis from Culebra. Note 
target pattern on head, large scapular mask, faintly mottled chin and 
clear venter. C. and D. female 8. macrolepis ? from Culebra. Note 
very coarse scales, striped head, and very vividly marked throat and 
chin. 

Fig. 4. 8. danforthi from Anegada. <A. and B. Males. Note 
clear throat and venter, clear head, small scapular pattern and dotted 
dorsum and tail. C. and D. Females. Note similarity to females 
of S. macrolepis from Culebra. 

Fig. 5. S. beattyi. A. Type. Adult female. Note fine scales, 
interocular stripe and occipital dark spot. B. Adult male. Note 
similarity io female and light ‘‘Y’’ on sacrum which occurs on all 
Specimens except type. C. Adult female. Note immaculate venter, 
common to both sexes. D. Immature. Both sexes similar, Note 
striped head and light ‘‘Y’’ on sacrum. 

Fig. 6. Ameva polops Cope. After a painting by Harry Beatty. 
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NEW OR LITTLE-KNOWN SPECIES OF WEST INDIAN 
TIPULIDAE (DIPTERA). III. 


By CHARLES P. ALEXANDER, 
Massachusetts State College, Amherst, Massachusetts 


The second part under this gener: tit'e appeared in this Journal, 
vol. XXI, No. 2, pages 179-190. At this time I wish to discuss 
some unusually interesting collections taken in Oriente, Cuba, and 
sent to me through the continued friendly interest of Director Julidn 
Acuna and Mr. Lawrence C. Bruner. Through the kindness of the 
two latter scientists, | am privileged to retain the novelties herein 
discussed in my collection of these flies. The specimens recorded 
herewith were taken chiefly on two collecting excursions to the moun- 
tainous sections of Oriente: Loma del Gato, Sierra del Cobre, altitude 
2600-3325 feet, September 25-30, 1935 (Acuna, Bruner and Sceara- 
muzza). Pico Turquino, Sierra Maestra, altitude 1650-6000 feet, 
in June 1936 (Julian Aeuia and P. J. Darlington, Jr.). The major- 
ity of the latter were taken at light, Cueva del Aura, altitude 3750 
feet, on the night of June 12, 1936. 


Dolichopeza (Megistomastix) devexa sp. n. 


Size large (wing, 10 mm. or more); general coloration dark brown; an- 
tennae (male) nearly as long as body, the pubescence and verticils of the flagel- 
lar segments short; wings with a brown tinge; stigma oval, dark brown; 
abundant trichia in cells of outer half of wing; male hypopygium with lateral 
portions of tergite not produced; basistyle extended into a slender, pale arm, 
the tip set with strong black spines. 

Male.—Length about 10-11 mm.; wing 10-11 mm.; antenna 9-10 mm. 

Female.—Length about 10 mm.; wing 10 mm. 

Frontal prolongation of head, together with the palpi, black. Antennae 
(male) nearly as long as the body; scape dark brown; pedicel yellow; flagellar 
segments black, the more basal ones with the incisures very restrictedly pale; 
segments long-cylindrical, with a short erect pale pubescence; verticils rela- 
tively short and inconspicuous, about two or two and one-half times the length 
of the pubescence. Head grayish brown. 

Mesonotal praeseutum and seutum dark brown, the former with a capillary 
darker median vitta; posterior selerites of notum paler brown. Pleura chiefly 
dark brown, the posterior selerites and pleurotergite paler. Halteres darkened, 
the base of stem restrictedly paler. Legs with the coxae dark; trochanters 
obscure yellow; remainder of legs black, the femoral bases restrictedly obscure 
yellow. Wings (Fig. 1) with a brown tinge; stigma oval, dark brown; re- 
stricted dark seams on anterior cord m-cu; veins and macrotrichia dark. 
Abundant trichia in all outer cells of wing (indicated in figure by stippling). 
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Venation: Sc, ending opposite origin of Rs; R,-+, atrophied or (as figured) 
represented by a basal spur. 
Abdominal segments obscure brownish yellow, the caudal portions of the 


segments darker; second tergite with a dark ring at near midlength; hypo- 
pygium chiefly pale. Male hypopygium (Fig. 9) with the caudal margin of 
tergite, gt, subtransverse or only gently convex, the lateral ends not produced 
into lobes. Basistyle, b, produced into a slender pale arm, the apex set with 
abundant blackened spines. Outer dististyle, od, elongate, strongly angulated 
at near midlength and here produced into a setiferous lobe. Eighth sternite 
with caudal margin produced into a tongue-like median lobe. 


Habitat—Cuba (Oriente). 

Holotype, ¢, Pico Turquino, Sierra Maestra, altitude 6,000 feet, 
June 20, 1936 (Acufia). Allotopotype, ¢ altitude 5100-5200 feet, 
June 12, 1936 (Acufia). Paratopotypes, 1 ¢, altitude 6000 feet, 
June 12, 1936; 1 ¢, altitude 3750 feet, June 12, 1936 (Acufia). 

Dolichopeza (Megistomastix) devexa is very different from the 
other regional species in its large size and structure of the male 
hypopygium. Both of the Cuban species hitherto made known are 
very small, whereas the present species rivals in size the largest 
Puerto Rican member of the subgenus discovered to this date. 


Limonia (Discobola) gowdeyi Alexander. 


Pico Turquino, altitude 3750 feet, June 12, 1936 (Acufia). 
This species has three dark femoral rings. 


Limonia (Discobola) gowdeyi Alexander. 


Pico Turquino, A. Naranjo, altitude 1650 feet, June 12, 1936 
(Acuna). Loma del Gato, Sierra del Cobre, altitude 2600-3325 
feet, September 25-30, 1935 (Acufia, Bruner & Searamuzza). 


Limonia (Limonia) caribaea Alexander. 


Loma del Gato, Sierra del Cobre, altitude 2600-3325 feet, Sep- 
tember 25-30, 1935 (Acufia, Bruner & Scaramuzza). 


Limonia (Limonia) hoffmani Alexander. 


Loma del Gato, Sierra del Cobre, altitude 2600-3325 feet, Sep- 
tember 25-30, 1935 (Acufa, Bruner & Searamuzza). The species 
had not been recorded from Cuba. 


Limonia (Rhipidia) schwarzi (Alexander). 


Pico Turquino, Sierra Maestra, altitude 1650-3750 feet, June 12, 
1936 (Acufia). Loma del Gato, Sierra del Cobre, altitude 2600-3325 
feet, September 25-30, 1935 (Acufia, Bruner & Scaramuzza). 
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Limonia (Dicranomyia) reticulata (Alexander). 


Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Acuiia). Loma del Gato, Sierra del Cobre, altitude 2600-3325 
feet, September 25-30, 1935 (Acufa, Bruner & Searamuzza). 


Limonia (Dicranomyia) triditatis Alexander. 


Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1935 
(Acuiia). Loma del Gato, Sierra del Cobre, altitude 2600-3325 
feet, September 25-30, 1935 (Acufia, Bruner & Searamuzza). 


Limonia (Geranomyia) myersiana Alexander. 
Pico Turquino, Sierra Maestra, altitude 1650-3750 feet, June 12, 
1936 (Acuiia). 


Orimarga (Diotrepha) flavicosta (Alexander). 


Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Acufia). Loma del Gato, Sierra del Cobre, altitude 2600-3325 
feet, September 25-30, 1935 (Acuiia, Bruner & Searamuzza). 

These specimens are all smaller than the type series (Blue Moun- 
tains, Jamaica) but agree in all other essentials and surely appear 
to be conspecific. 


Epiphragma (Epiphragma) cubensis Alexander. 


Pico Turquino, A. Naranjo, Sierra Maestra, altitude 1650 feet, 
June 12, 1936 (Acufia). Loma del Gato, Sierra del Cobre, altitude 
2600-3325 feet, September 25-30, 1935 (Acufia, Bruner & Scara- 
muzza). Los Llanos, Oriente Maisi, February 5, 1929 (Acuiia). 
Buenos Aires, Trinidad Mountains, altitude 2350-2800 feet, May 3, 
1932 (Bruner & Otero). 


Shannonomyia phragmophora sp. n. 


General coloration dark brownish gray; halteres pale yellow throughout; 
legs yellow, the terminal tarsal segments darkened; wings light yellow, with 
a heavy brown pattern that is restricted to the vicinity of the veins; Rs long, 
connected with vein M by a supernumerary crossvein in cell R; R, shortly be- 
fore fork of Ry+,; cell 1st M, elongate, exceeding vein M,-+. beyond it; 
basal section of M, not in transverse alignment with m, areuated to weakly an- 
gulated; abdomen dark brown, hypopygium brighter. 

Male.—Length about 5-5.5 mm.; wing 5.5-6 mm. 

Female.—Length about 6.5-7 mm.; wing 6-6.5 mm. 

Rostrum and palpi black. Antennae short; basal segments yellow, the outer 
half of flagellum passing into brown; basal flagellar segments subglobular to 
short-oval, the outer segments slightly longer. Head brownish gray. 
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Mesonotum dark brownish gray, the praescutum somewhat clearer gray 
dorso-medially, the humeral portions slightly more brightened. Pleura blackish, 
ipruinose. Halteres pale yellow throughout. Legs with the coxae dark brown, 
pruinose; trochanters obscure yellow; femora brownish yellow; tibiae and 
tarsi clearer yellow, the outer tarsal segments darkened. Wings (Fig. 2) light 
yellow, with a conspicuous brown pattern, as follows: Arculus; origin of Rs 
and supernumerary crossvein in cell R; Sc.; cord and outer end of cell 1st 
M;; marginal spots at ends of all longitudinal veins, smallest on Rs; veins 
Yellow, darker in the clouded areas. Venation: Sc, ending about opposite three 
fourths the length of the long Rs; a supernumerary crossvein in cell 2, con- 
necting vein M with the basal portion of Rs; R. a short distance before fork 
of R;+4; cord oblique, r-m much arcuated; cell 7st M, unusually elongate, 
considerably exceeding in length vein M,-+. beyond it; basal section of M, 
more than twice m, arcuated to feebly angulated at near midlength; m-cu 
‘about its own length beyond fork of M or a little less. 

Abdomen dark brown, the surface sparsely pruinose; hypopygium obscure 
yellow to yellowish brown. 


Habitat —Cuba (Oriente). 

«'. Holotype, ¢, Pico Turquino, Sierra Maestra, altitude 3750 feet, 
at light, June 12, 1936 (Aecuiia). Allotopotype, @ h. Paratopotypes, 

“<" The present fly is very different from the two other known species 
of Shannonomyia having a supernumerary crossvein in cell R (meso- 
phragma Alexander, mesophragmoides sp.n.). The elongate cell 
1st Mz, with the elements closing its outer end not lying in transverse 
‘alignment, is distinctive of the species. 


~~ The various species of Shannonomyia now known from Cuba may 
be separated by the following key: 


A, A supernumerary crossvein in cell R, connecting the long Rs with vein M., 
No supernumerary crossvein in cell #, Rs relatively short., 


2. Cell 1st M, elongate, longer than any of the veins beyond it; basal section 
of M, not in transverse alignment with m. (Fig. 2.) 
S. phragmophora sp. n. 


:* Cell 1st M, shorter than vein M,+. beyond it; veins closing cell 1st 
in approximate transverse alignment... 
3. General coloration of mesonotum brownish yellow; wings yellowish, with a 
heavy brown pattern, including marginal areas at ends of veins R, and 
R,; a dark cloud at arculus, 
S. mesophragma Alexander 


General coloration of mesonotum dark brown; wings with a weak brown 
tinge, restrictedly patterned with brown; marginal dark clouds sparse, 
small or lacking at ends of veins R; and R,; no dark cloud at arculus, 

(Fig. 3). 
S. mesophragmoides sp. n. 
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4, Wings unpatterned, except for the stigma and a darkened area at origin of 
Rs. 


S. scaramuzzai Alexander 


Wings with a dark pattern, including a series of marginal clouds at ends 
of all longitudinal veins excepting R, 
§. Cell R, very short; FR, far before fork of R;+4.4, the latter element ex- 


ceeding vein Rk, alone; mesonotum and pleura light reddish brown. (Fig. 5). 
S. brevicula Alexander. 


Cell R, long, R» lying at or close to fork of R2+:-+4, shortening or 
obliterating R,-+-4; mesonotum and dorsal pleura dark brown. (Fig. 4.) 
(bruneriana and race). 


6. Antennae (male) very small, scarcely longer than the combined head and 
S. bruneriana bruneriana sp. n. 


pronotum. 


Antennae (male) larger and more powerfully constructed, if bent backward 
extending to shortly before wing-root. 


S. bruneriana forticornis subsp. n. 


Shannonomyia mesophragmoides sp. n. 


Allied to mesophragma; general coloration of thorax and abdominal tergites 
dark brown; wings with a weak brown tinge, restrictedly patterned with brown; 
@ supernumerary crossvein in cell R; cell 1st M, of moderate length, the ele- 
ments closing its outer end in transverse alignment, the cell shorter than vein 


M,+; beyond it. 


Male.—Length about 5-6.5 mm.; 
Female.—Length about 6.5 mm.; wing 6.5 mm. 

Rostrum and palpi black. Antennae short; scape brown; pedicel and flagel- 
lum black; flagellar segments short-oval, the verticils exceeding the segments. 
Head dark gray. 

Thorax almost uniformly dark brown, the praescutum with a single median 
darker vitta; humeral region of praescutum not brightened. Halteres with 
stem pale, knob weakly darkened. Legs with the coxae yellowish brown to 
testaceous; trochanters yellow; femora brownish yellow; tibiae and tarsi dark 
brown. Wings (Fig. 3) with a weak brown tinge, the costal and prearcular 
portions a trifle more yellowish; a restricted brown pattern, including the 
origin of Rs and supernumerary crossvein in cell R; Sos; stigma; cord and 
outer end of cell 1st M.; very small to scarcely evident darker marginal clouds 
at ends of longitudinal veins, from R, to 2nd A, lacking or virtually so on 
R,.; veins brown. Venation: Rs long, exceeding twice Ro+s-+4; @ Supernu- 
merary crossvein in cell R, connecting base of Rs with about the middle of 
M; R, at or just beyond fork of Kh.+ ;+4.; cell 1st M, of moderate length, 
shorter than vein M, +. beyond it; elements closing outer end of cell 1st Ms 
in approximate transverse alignment, m shorter than the basal section of M3; 
m-cu about two-thirds its length beyond the fork of M. 

Abdominal tergites and subterminal sternites dark brown; basal sternites 


obscure yellow; hypopygium yellowish brown. 


wing 5.5-7 mm. 
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Habitat—Cuba (Oriente). 

Holotype, ¢, Pico Turquino, Sierra Maestra, altitude 3750 feet, 
at light, June, 1936 (Acufia). Allotopotype, 2, pinned with type. 
Paratopotypes, 5 é. 

The relationship of the present fly with Shannonomyia meso- 
phragma Alexander is best shown by the key given with the ae: 
count of the preceding species. 


Shannonomyia bruneriana sp. n. 


General coloration dark grayish brown, the pretergites conspicuous, clear 
silvery-white; halteres pale, the knobs weakly darkened; wings yellowish gray, 
with a relatively heavy brown pattern; Rs of moderate length; R, at or 
shortly before fork of R34; cell 1st M, shorter than vein M,-+, beyond it,. 
the elements closing its outer end in transverse alignment. 

Male.—Length about 4.8-5 mm.; wing 5-5.3 mm. 

Female.—Length about 5.8-6 mm.; wing 5.8-6 mm. 

Rostrum dark brown; palpi black. Antennae with scape and pedicel light 
yellow; flagelium black; antennae relatively small, in the male scarcely longer 
than the combined head and pronotum. Head ashy gray. 

Pronotum ashy gray. Mesonotum dark grayish brown; pretergites clear 
silvery-white, conspicuous. Pleura dark brown, the sternopleurite paler. Halteres 
pale, the knobs weakly darkened. Legs with the fore coxae darker than the 
others; trochanters yellow; legs yellow, the terminal tarsal segments darker. 
Wings (Fig. 4) yellowish gray, the prearcular and costal regions clearer yellow; 
a relatively heavy brown pattern, distributed as follows: Arculus; origin of 
Rs; Sc,; stigma; cord and outer end of cell 1st M,; a marginal series of 
spots on all longitudinal veins with the exception of R,, largest on R, and 2nd 
A; veins pale, darker in the clouded areas. Venation: Sc, ending about op- 
posite three-fourths the length of the relatively short Ks; R, at or shortly 
before fork of R;+,; tip of vein R, rather strongly upcurved; r-m moderately 
to strongly arcuated; cell 1st M, shorter than vein M,-+, beyond it, the ele 
ments closing its outer end in transverse alignment; m-cu some distance beyond. 
fork of M. 

Abdomen dark brown; hypopygium paler brown. 


Habitat.—Cuba (Oriente). 

Holotype, 3, Pico Turquino, Sierra Maestra, altitude 3750 feet, 
at light, June 12, 1936 (Acuiia). Allotopotype, ¢, pinned with 
type. Paratopotypes, 10 4 9°. 


Shannonomyia bruneriana forticornis sub sp. n. 


Characters as in the typical form, differing in the nature of the antennae, 
which in the male sex are larger and more powerfully constructed than in the 
typical form, if bent backward extending to shortly before the wing-root, 
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Habitat.—Cuba (Oriente). 
Holotype, ¢, Pico Turquino, Sierra Maestra, altitude 6000 feet, 


June 17, 1936 (Acufia). Allotopotype, 2. Paratopotype, 8 ¢ @, 
with the type; 1 2, altitude 3750 feet, June 12, 1936 (Acuiia). 

I take great pleasure in naming this interesting new Shan- 
nonomyia in honor of Mr. Stephen C. Bruner, to whom I am indebted 
for much friendly co-operation in studying the Tipulidae of Cuba. 
The relation of bruneriana and its high-altitude form, forticornis, is 
indicated in the key provided with the description of Shannonomyia 


phragmophora sp. n. 
Hexatoma (Eriocera) juliana sp. n. 


Size large (wing, female, 17.5 mm.); thorax and abdomen orange, the 
sixth abdominal segment blackened; head duil black; legs and halteres black, 
the bases of the fore femora restrictedly yellow; wings whitish subhyaline, 
heavily patterned with dark brown, including a broad margin that almost en- 
circles the wing, together with broad, entire, transverse seams at level of origin 
of Rs, cord and outer end of cell 1st M,; basal section of vein R, longer than 
r-m; veins issuing from cell 1st M, relatively short, vein M, being about as 
long as the cell. 

Female.—Length about 19 mm.; wing 17.5 mm. 

Rostrum black, sparsely gray pruinose; palpi black. Antennae black 
throughout, 9-segmented; flagellar segments two and three subequal in length, 
succeeding segments gradually decreasing in length; terminal segment about a 
fifth longer than the penultimate. Head dull black, very sparsely pruinose; a 
small tubercle immediately behind each antennal fossa; median vertical tubercle 
small and very poorly developed. 

Thorax ‘entirely fiery orange, unmarked except for a more brownish suf- 
fusion and weak pruinosity on the outer half of the mesonotal scutellum. 
Halteres black throughout. Legs with the coxae and trochanters orange; re- 
mainder of legs black, the fore femora with nearly the basal fourth yellow. 
Wings (Fig. 6) with the ground-color whitish subhyaline, heavily patterned 
with dark brown, so as to leave extensive fenestrate areas of the ground before 
origin of Rs, before and beyond the cord; additional areas of the ground in 
outer end of cell Cu and involving most of cell 1st A; posterior border of 
cell 2nd A narrowly grayish; the brown pattern includes the prearcular and 
costal borders, the latter continued almost around the wing-margin to the end 
of vein gad A, thence as a seam the length of the latter vein; broad dark 
seams beyond arculus, at level of origin of Rs, along cord and on outer end of 
cell 1st M.; all veins dark-colored, seamed with brown, very narrowly and 
insensibly so in the interspaces. All longitudinal veins beyond cord with abun- 
dant, complete series of trichia. Venation: Basal section of vein R, longer 
than r-m; R, just beyond fork of R,+,+,, the latter a little longer than 
R, but shorter than R,; veins issuing from cell 1st M, relatively short, vein 
M, about as long as the cell, 4, much shorter; m-cu a little more than one- 
third its length beyond the fork of M. 
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Abdomen fiery orange, the sixth segment blackened excepting the restricted 
margins; genital segment orange; cerci elongate, horn-yellow, except for the 
darkened basal portion. 


Habitat—Cuba (Oriente). 

Holotype, 2, Pico Turquino, Sierra Maestra, altitude 5100-5200 
feet, June 12, 1936 (Acuiia). 

Allotopotype, ¢, Pico Turquino, north side, altitude 4500-6000 
feet, June 18-20, 1936 (Darlington). Paratopotypes, 1 ¢, 1 2, 
with the allotype; Museum of Comparative Zodlogy, Cambridge. 

This striking species of crane-fly is named in honor of the col- 
lector, Director Julian Acuna, of the Estacién Experimental Agro- 
nomica, Santiago de las Vegas, Cuba, to whom I express my sincere 
thanks for numerous specimens of Cuban Tipulidae. The only re- 
gional species that at all resembles the present fly is Hexatoma 
(Eriocera) cubensis Alexander, which is much smaller and has the 
wing-pattern and venation quite distinct, the veins beyond cell 1st Mz 
being much longer than the cell. 


Atarba (Atarba) angustipennis Alexander. 
Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 


(Acuiia). Loma del Gato, Sierra del Cobre, altitude 2600-3325 feet, 
September 25-30, 1935 (Acuna, Bruner & Secaramuzza). 


Teucholabis (Teucholabis) bruneri Alexander. 


Pico Turquino, Sierra Maestra, altitude 3750 feet, at light, June 
12, 1936 (Acufia). 


Teucholabis (Teucholabis) myersi Alexander. 
Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Acuiia). Loma del Gato, Sierra del Cobre, altitude 2600-3325 feet, 
September 25-30, 1935 (Acufia, Bruner & Scaramuzza). 


Teucholabis (Teucholabis) oteroi Alexander. 


One male, Loma de Cunagua, June 24, 1936 (B. T. Barreto & 
L. C. Searamuzza). The median dark annulus is clearly defined on 
the fore and middle femora but is lacking or nearly so on the pos- 
terior legs. 


Gnophomyia (Gnophomyia) darlingtoni sp. n. 


Belongs to the luctuosa group; allied to flagrans; size relatively small 
(wing, male, 6 mm.); head black, sparsely pruinose; rostrum, palpi, antennae, 
halteres and legs black; thorax fiery orange, unmarked; wings with a strong 
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blackish tinge, relatively narrow; R, just before fork of Ry+,+4, R2+s 
thus being preserved as a short element; abdomen black; male hypopygium 
with the basistyle narrowed and produced at apex. 

Male.—Length about 5.5 mm.; wing 6 mm. 


Female.—Length about 8 mm.; wing 7 mm. 

Rostrum and palpi black. Antennae black throughout; basal flagellar seg- 
ments short-oval, the outer ones a little more elongate; verticils dense, longer 
than the segments. Head black, sparsely gray pruinose. 

Prothorax and mesothorax entirely fiery orange, unmarked. Halteres black. 
Legs with the coxae orange-yellow; trochanters more brownish yellow; remainder 
of legs black. Wings (Fig. 7) relatively narrow, strongly tinged with blackish; 
posterior cells of wing from M to caudal margin paler in color; veins and 
trichia black. Abundant coarse macrotrichia in outer cells of wing (indicated 
in figure by stippling). Venation: Sc, ending just beyond the fork of Rs, 
Sc, a short distance from its tip; R, just beyond fork of Ro+ ;+4, Rats 
thus being present but very short to punctiform; m-cu shortly beyond the fork 
of M. 

Abdomen in both sexes black throughout. Male hypopygium (Fig. 10) 
with the basistyle, b, narrowed at tip, the apex produced into a flattened yel- 
low obtuse lobe, its inner or mesal edge with a linear series of about six spinous 
setae; remainder of apical lobe glabrous but the darkened portion of style 
with abundant setae. Outer dististyle, od, gently curved, the apex narrow.  In- 
ner dististyle, id, more or less clavate, provided with setae and short spines. 


Phallosome, p, broadly depressed. 


Habitat—Cuba (Oriente). 

Holotype, ¢, Pico Turquino, Sierra Maestra, altitude 3750 feet, 
at light, June 12, 1936 (Acuna). Allotopotype, ¢. 

At the suggestion of Director Acufa, [ take pleasure in naming 
this interesting species in honor of Dr, P. J. Darlington, Jr. The 
nearest ally is Gnophomyia (Gnophomyia) flagrans Alexander (Costa 
Riea), which has much the same coloration. The latter fly is larger 
and bulkier, with broader wings and with the venational details 
distinet, having R. before the fork of R3+4. 


Gonomyia (Progonomyia) bifasciolata sp. n. 


Antennae weakly bicolorous, the flagellar segments brownish black, their 
proximal ends yellow; mesonotal praescutum with three polished black areas; 
legs yellow, the tips of the tibiae and the outer tarsal segments darkened; 
wings pale yellow, with two pale brown crossbands; Sc, ending shortly before 
fork of Rs; male hypopygium with the basistyle produced at tip into a power- 
ful, gently curved spine. 

Male.—Length about 5 mm.; wing 5 mm. 

Female.—Length about 8 mm.; wing 6.2 mm. 

Rostrum brownish black; palpi black. Antennae with seape and pedicel 
light yellow; flagellar segments bicolorous, brownish black to black, with the 
proximal ends of the segments narrowly yellow, on the outer segments becoming 
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uniformly darkened; flagellar segments passing through oval, long-oval to cy- 
lindrical; segments (male) with a dense white pubescence and relatively short 
verticils; in the female, the verticils are relatively longer, exceeding the 
pubescence. Head light yellow to brownish yellow. 

Pronotum and lateral pretergites clear light yellow. Mesonotal praescutum 
with the ground-color obscure yellow, with polished black areas on the cephalic 
portion of the otherwise brown median stripe, and with broad lateral areas 
that nearly reach the margins of the sclerite; scutum blackened, the median 
area a little paler and more pruinose; scutellum brown, darker medially at base; 
mediotergite blackened, sparsely pruinose, pale laterally; pleurotergite pale on 
dorsal half, more blackened ventrally. Pleura yellow, with a more blackened, 
pruinose area on anepisternum, and a reddish brown pruinose area on ventral 
sternopleurite. In the female, the dorsal area is more continuous behind, in- 
volving the dorsal pteropleurite. Halteres obscure brownish yellow, the knobs 
darker, with yellow apices. Legs with the fore coxae darkened, the remaining 
coxae reddish yellow; trochanters yellow; femora and tibiae yellow, the tips of 
the latter narrowly but conspicuously dark brown; tarsi yellow, the basitarsi 
darker apically; remaining tarsal segments brown. Wings (Fig. 8) pale yel- 
low, with two pale brown crossbands, the more basal lying before origin of 
Rs, extending from cell R to posterior margin in outer end of cell 2nd A; sec- 
ond band at cord, completely traversing the wing, darker in the stigmal field; 
veins chiefly pale, darker in the clouded areas. Venation: Se relatively long, 
Sc, ending shortly before fork of Rs, Sc, at near mid-distance between origin 
of Rs and tip of Sc,; R,+,;+, shorter than R,+,, the latter subequal 
to R,+,; cell 2nd M, about one-third longer than its petiole; m-cu shortly 
beyond fork of M. 

Abdominal tergites of male brown, variegated by paler areas, the sternites 
more uniformly yellow; in the female, the abdomen more uniformly blackened; 
hypopygium pale yellow. Male hypopygium with the basistyle produced into a 
powerful, gentle curved spine. Outer dististyle a flattened, nearly hyaline blade, 
the margin near apex weakly toothed. 


Habitat.—Cuba, Panama, Mexico. 

Holotype, ¢, Potrerillos, Chiriqui, Panama, altitude 3590 feet, 
May 12, 1934 (D. V. Brown). Allotype, @, A. Naranjo, Pico 
Turquino, Sierra Maestra, Oriente, Cuba, altitude 1650 feet, June 
12, 1936 (Acuifia). 

Paratypes, numerous é 2. Vergel, Chiapas, Mexieo, May 18- 
June 25, 1935, altitude 800-1200 meters (Damf) Nos. 4192, 4193, 
4203, 4207, 4239, 4259, 4260, 4267, 4268, 4320, 4321, 4350, 4353, 
4398, 4416, 4430, 4503 and 4641; 8 2, Escuintla, Chiapas, altitude 
80 meters, November 11, 1930 (Damf), No. 1814; El Zapote, Chiapas, 
altitude 450 meters, November 15, 1930 (Damf), No. 1867; Santa 
Isabel, Chiapas, altitude 800 meters, November 16, 1930 (Damf). 
Nos. 1879, 1880, 1881; Esmeralda, Chiapas, altitude 500 meters, 
November 18, 1930 (Damf), No. 1924. 
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Gonomyia (Progonomyia) bifasciolata is entirely distinct from 
the other described species of the subgenus, differing especially in 
the bicolorous antennae, bifasciate wings, and the structure of the 
male hypopygium, especially of the basistyles. 


Erioptera (Mesocyphona) subdulcis sp. n. 


Belong to the dulcis group; general coloration dark brown; legs yellow, 
the femora with a narrow, scarcely evident, subterminal, brown ring; wings 
dark brown, handsomely patterned with whitish areas, including a series of 
marginal spots at ends of longitudinal veins, and a nearly transverse and parallel- 
sided white crossband at cord. 

Female.—Length about 3.5 mm.; wing 3.6 mm. 

Rostrum and palpi black. Antennae black throughout; flagellar verticils 
elongate. Head chiefly dark brown. 

Pronotum brownish black. Mesonotal praescutum dark brown, indistinctly 
striped longitudinally with brownish yellow; posterior sclerites of mesonotum 
more uniformly darkened. Pleura black, with a dirty white longitudinal stripe, 
extending from behind the fore coxae to the base of abdomen, passing around 
the base of halteres. Halteres pale, the knobs dark brown. Legs with the 
eoxae brownish black; trochanters obscure yellow; femora yellow, with a paler 
brown to yellowish brown subterminal ring that is very poorly evident; re- 
mainder of legs yellow. Wings dark brown, handsomely patterned with whitish 
areas that are confined to the vicinity of the veins; costal area slightly more 
yellowish; white areas arranged as follows: Arculus; origin of Rs; Sc, and 
fork of M,+-,; «a nearly transverse band at cord, extending from costa to 
vein Cu, almost parallel-sided; large, conspicuous white areas at ends of all 
longitudinal veins excepting R,, largest on R,+, and R;; veins pale brown, 
pale yellow where traversing the white areas. Venation: Elements of cord in 
almost transverse alignment, as shown by the white crossband that lies along 
the cord. 

Abdomen dark brown, not or seareely variegated by brighter. 


Habitat.—Cuba (Oriente). 

Holotype, °, Pico Turquino, Sierra Maestra, altitude 5100-5200 
feet, June 12, 1936 (Acufa). 

Erioptera (Mesocyphona) subdulcis is generally similar to certain 
regional members of the dulcis group, differing especially in the 
searcely evident femoral rings and in the nature of the wing-pattern, 
especially the conspicuous white band at the cord. 


Taxorhina (Taxorhina) violaceipennis Alexander. 
Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Acuiia). Loma del Gato, Sierra del Cobre, altitude 2600-3325 feet, 
September 25-30, 1935 (Acufia, Bruner & Scaramuzza). 
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[EXPLANATION OF FIGURES 


(Symbols: Male hypopygium,—b, basistyle; id, inner dististyle; 
od, outer dististyle; p, phallosome; ¢, tergite.) 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


Fig. 


pygium. 


Fig. 


1.—Dolichopeza (Megistomastiz) devera sp.n., venation. 
2.—Shannonomyia phragmophora sp.n., venation. 
3.—Shannonomyia mesophragmoides sp.n., venation. 
4.—Shannonomyia bruneriana sp.n., venation. 
5.—Shannonomyia brevicula Alexander, venation. 
6.—Hexcatoma (Eriocera) juliana sp.n., venation. 
7.—Gnophomyia (Gnophomyia) darlingtoni sp.n., venation. 
8.—Gonomyia (Progonomyia) bifasciolata sp. n., venation. 
9.—Dolichopeza (Megistomastix) devera sp.n., male hypo- 


10.—Gnophomyia (Gnophomyia) darlingtoni sp. n., male hy- 


popygium. 


PLATE XVI 
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TWO INSECTS NEW TO PUERTO RICO: THE LYCID BEETLE, 
THONALMUS CHEVROLATI BOURGEOIS, AND THE 
EPHYDRID FLY, EPHYDRA GRACILIS PACKARD 


By Grorce N. Wotcort, Entomologist 
and 
Luis F. MARTORELL, Assistant Entomologist, 


Most of the insect pests attacking agricultural crops are met 
native to the country in which they do the most damage, but have 
been accidentally introduced from some other country. They do 
comparatively little damage in the country where they are nafive, 
and for the most part escape observation. But once accidentally 
introduced into some other country with a similar climate, where 
they are free from the attack of parasites, predators and other 
enemies which held them in check at home, they often become tre- 
mendously abundant and develop into serious economie pests. Of 
most of the insect pests we have detailed accounts of when and how 
they spread to other countries. It is the purpose of this paper to 
note comparable introductions into Puerto Rico of insects of minor 
or no economic importance. 

It is not suggested that any of these insects are now, or are likely 
to become injurious pests, but the apparent ease with which they 
have overcome transportation difficulties and a very efficient and 
strict quarantine inspection, indicates that seriously injurious insect 
pests may find no greater difficulty in evading the barriers we raise 
against them. 

The beautiful red and blue Lycid beetle, Thonalmus chevrolati 
Bourgeois, native of the Island of Hispaniola, was first recorded from 
Puerto Rico by Mr. R. H. Van Zwaluwenburg in his typewritten 
“Preliminary Check-List of Porto Rican Insects’’, in 1914, the de- 
termination of his specimens having been made either by Dr. Schwarz 
or Mr. Barber of the U. 8. National Museum. Messrs. Leng & 
Mutchler, in their paper on ‘‘The Lycidae, Lampyridae and Cantha- 
ridae of the West Indies’’, published in 1922, noted that the species 
was ‘‘present in Porto Rico, by commercial introduction only,----- 
at Guanica, April in boat-load of cane from Higiieral’’, and in a 
recent letter, Mr. Van Zwaluwenburg states that in this note they 
were quite correct, but at this late date he can not remember whether 


the beetles were alive or dead when picked up in the hold of the 
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boat. Recent collections of considerable numbers of these beetles 
alive and active in cane fields, not only at Guanica, and in the near- 
by haciendas of Maria Antonia and Santa Rita, but also at Yauco, 
and more recently at Guayanilla, indicate that this insect is now un- 
questionably established in Puerto Rico. Guayanilla is over ten 
miles from Ensenada, the port of Guaénica, at which cane boats from 
Higiieral, Dominican Republic, land their cane. It seems most un- 
likely that casual beetles would fly that distance from the cane boat 
against the wind in such numbers as to be repeatedly observed in 
eane fields and, at the time the observations were made, no cane 
boat was daily making the trip across the Mona Passage. It should 
be especially noted that the hoids of all boats bringing cane from 
Santo Domingo to Guanica are fumigated with sulfur at the time the 
boat leaves La Romana, primarily to prevent the introduction from 
Santo Domingo of the cane butterfly, Calisto pulchella Lathy. This 
pest, of which the caterpillars often completely defoliate mature or 
nearly mature cane, occurs only in Hispaniola, and due to the fumiga- 
tion of the cane brought from there, has not appeared in Puerto 
Rico. The effectiveness of burning sulfur in killing all stages of 
Calisto butterflies present on the cane is apparently not equalled in 
killing Thonalmus beetles accidentally and incidentally present on 
the cane, or the beetles may have used some other means of transpor- 
tation to Puerto Rico. 

The successful establishment of Thonalmus chevrolati, unantici- 
pated and unpremeditated, in the southwestern corner of Puerto Rico 
is an interesting parallel to other introductions into Puerto Rico. A 
few miles to the west of Ensenada (towards Cabo Rojo lighthouse) 
is a series of salt lagoons where salt is evaporated from sea-water 
during the months of the year when there is no rainfall in this 
region. Great swarms of Ephydrid flies now occur at the margins 
of the lagoons, and the larvae and pupae are present in great num- 
bers in the concentrated salt water. Material submitted to the U. S. 
National Museum has recently been identified by Mr. David G. Hall 
as Ephydia gracilis Packard. ‘‘This species was originally described 
from Salt Lake, Utah, and there are specimens in the collection 
from that locality, as well as from Yuma, Arizona, from San Carlos 
Bay, Gulf of California, and from Laguna Beach, California. Minor 
differences in color between the Puerto Rican specimens and _ those 
from the continent have been noted by Mr. Hall, but he found the 
male genitalia to match exactly and believes that only a single species 
is involved.’’ (Latter of Mr. C. F. W. Muesebeck in charge Division 
of Insect Identification of the U. S. National Museum.) 
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Specimens of what is presumably the same species had been 
collected in this region, at Ensenada and Faro de Cabo Rojo, as 
far as back as 1926 by Dr. Stuart T. Danforth, but Dr. Aldrich and 
Mr. Curran had identified his material only to the genus. When 
Ephydra gracilis appeared here is uncertain, but Mr. Van Zwaluwen- 
burg did not collect it at the time he was in Puerto Rico, and the 
great swarms of flies are so noticeable that it is hardly likely that 
it would not have been noted if present at that time. That any 
stage of this Ephydrid fly could he carried from California to Puerto 
Rico accidentally in such numbers as to ensure its establishment 
seems most improbable, yet Dr. Aldrich notes that it originally oc- 
curred in Salt Lake, Utah, and arrived in the San Francisco Bay 
region only after the construction of the railroad from Utah. 

The traffic in insects between California and Puerto Rico is not 
all in one direction, however. The corn leafhopper, Cicadula maidis 
DeLong & Wolcott, described originally from Puerto Rican material 
collected as far as back in 1912, and from Haina, Santo Domingo in 
1920, was noted in ‘‘Insect Pest Survey’’, p. 284, 1934, by Mr. D. 
B. Mackie from California as ‘‘first taken in 1933 in San Bernar- 
dino, and in 1934 attacking corn in Los Angeles County. These con- 
stitute the first record for the United States. A survey of California 
shows that the species is present in the eight southern counties from 
Kern and Santa Barbara to the Mexican border’’. 

The turkey vulture was an intentional introduction in the Guaénica 
region and Dr. Alex. Wetmore writes in ‘‘Birds of Porto Rico’’, 
“In the dry limestone hills above Guanica, the turkey vulture, 
Cathartes aura aura (Linnaeus), was fairly common. It appeared 
to range casually from Afasco to Yauco, keeping near the coast, 
though once reported from the summit of ‘‘Mata de Platano’’ above 
Adjuntas. The species is said to have been introduced from Cuba into 
the southestern part of the Island by the Spanish Government (some 
say, incorrectly, by Guaénica Central), the exact date not being 
known. An old man near Yauco who had known them since boy- 
hood stated that their numbers had neither increased nor decreased 
in that time. There is no apparent reason for their not having in- 
creased and spread at least the entire length of the dry south coast, — 
as the conditions there are apparently as favorable as in this region.’’ 

The sowthwestern corner of Puerto Rico may present unique 
climatic conditions, altho they would appear to be quite similar to 
those of comparative sections of the larger of the Greater Antilles, 
and most nearly like those of southern Hispaniola. Yet for each 
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organism which may be introduced, some special factor or factors, 
specific for that particular organism, apparently determines its 
survival. In an attempt to lessen the numbers of horn-fly in the 
Guanica region, Mr. G. B. Merril brought about a hundred specimens 
of the common dung-rolling beetle, Canthon violaceas Olivier, from 
La Romana, R. D. in 1913, and successfully reared many times that 
number in captivity at Hacienda Santa Rita, Guanica, releasing a 
hundred or more at a time when they appeared crowded in the rear- 
ing cages. Since that time, not a single individual has ever been 
recovered in the field. One can only wonder why, for all essential 
conditions appeared to be suitable for the establishment of this 
scarab beetle. 

Of the instances cited, no two are exactly parallel, but they 
furnish pertinent examples of how little it is possible to predict in 
advance whether any particular species will become established in a 
new environment, even tho to us it seems very similar to that in 
which the species is endemic. Altho all of the species mentioned are 
of but minor economic importance, they also indicate the value of 
the most rigorous enforcement against injurious insects of plant 
quarantine regulations, even those which may seem at times most 
tiresome and oppressive. The recent appearence and rapid and de- 
structive spread of the cotton boll wevil, Anthonomus grandis Bohe- 
man, in Haiti, (see this Journal 21: 69-76, 1937) apparently ac- 
cidentally introduced in cargo from the southern United States, is 
only the most recent example in the West Indies of how easily the 
the most dangerous insect pests become widely dispersed under 
present conditions of commerce. 

If it is possible for the two insects here noted to be introduced 
into Puerto Rico, it is possible for dthers to be introduced and 
the next insects that come to the island may be very destructive 
The Santo Domingo cane butterfly (Calisto pulchella) in all prob- 
ability, would be, a very injurious pest on our most important crop, 
and the introduction of the cotton boll weevil (Anthonomus grandis) 
would be a great blow to our cotton industry. Both of these very 
- destructive insects are in Hispaniola and every possible precaution 
should be taken to prevent their introduction into Puerto Rico. 


ORNITHOLOGICAL INVESTIGATIONS IN VIEQUES ISLAND, 
PUERTO RICO, DURING DECEMBER, 1935 


By Stuart T. DANFORTH, 


College of Agriculture and Mechanie Arts, University of Puerto Rico, 
Mayagiiez, P. R. 


Accompanied by Mr. Virgilio Biaggi, Jr., as assistant, the author 
spent the latter part of December, 1935, in Vieques conducting orni- 
thological investigations. We arrived in the late afternoon of De- 
cember 23, 1935, and left early in the morning of January 1, 1936. 
During our stay we visited many localities in the island from Punta 
Salina on the east to Punta Arena on the west, using an old Ford 
for transportation which managed to get us into all corners of the 
island, many times over brush-grown trails where cars had never 
before seen. By this means we were enabled to cover a mueh greater 
portion of the island in the time available than would have been 
possible by the ordinary means of horseback transportation. 

Vieques is an island eighteen miles long and less than four miles 
in width, situated east of Puerto Rico, the nearest points of the two 
islands being only six miles apart. Politically the island is con- 
sidered as a municipality of Puerto Rico. The surface of the island 
consists for the most part of low hills, which are mostly planted with 
sugar can on the western half of the island, and covered with a 
xerophytie or semi-xerophytiec growth of woods and brushy vegeta- 
tion on the eastern half. Birds were much more abundant in the 
latter region, so we spent most of our time there. A number of 
salt and brackish lagoons occur in various parts of the island. The 
largest one is a very extensive mangrove-fringed pond at Playa 
Grande on the south coast. In the vicinity of Punta Arena there 
are extensive lagoons and mangrove swamps, and smaller ones exist 
in many other parts of the island. 

During our visit 71 specimens representing 31 species were col- 
lected, and notes were made on 23 additional species. Ten species, 
indicated by an asterisk (*) in the systematic account which follows, 
had not previously been recorded from the island. The weights of 
all specimens obtained were recorded, and their stomachs were ex- 
amined in an effort to determine something of their food habits and 
economic importance. 
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A brief description of the principal collecting localities is ap- 
pended. 

Campana: A locality on the north coast about five miles east ef 
Isabel II, approximately where cultivation ceases and the wild, brush- 
grown eastern part of the island begins. 

Cayo Verdiales: A broad peninsula on the south coast, marked on 
some maps as Puerto Ferro, but the tiny settlement known as Puerto 
Ferro is somewhat to the east of its base. This peninsula, (for 
some inexplicable reason known locally as a ‘‘cayo’’), is overgrown 
with xerophytie brush, and there is a lighthouse near its tip. Near 
its base are mangrove swamps and grassy fields. 

Ensenada Honda: The region near a bay in the southeast part 
of the island is known by this name. It is mainly a region of dense, 
brushy hills, but in places these have been partially cleared for 
raising cattle, and near the coast there are some mangrove swamps, 
lowland woods, and tangled lowland vegetation. 

Isabel II: The principal town and port of the island, situated 
on the north coast aproximately midway between the eastern and 
western extremities of the island. 

Mosquito: A point on the north coast approximately midway be- 
tween Isabel II and Punta Arena. It is in the center of the cul- 
tivated region. 

Playa Grande: Point on the coast in the southwest part of the 
island where the only remaining sugar factory on the island is 
located. Near it is an extensive brackish water lagoon, fringed in 
large part by mangroves. 

Puerto Diablo: Point on the north coast of the island in the wild 
eastern quarter of the island. Most of the hills in the vicinity are 
covered with xerophytic woods and brush; near the coast are some 
smal] mangrove-bordered lagoons. 

Puerto Negro: Point on the north coast about half way between 
Isabel II and the eastern end of the island. The country is very 
similar to that around Puerto Diablo. 

Punta Arena: The western tip of the island, closest to Puerto 
Rico. In its vicinity are extensive lagoons and mangrove swamps. 
A short distance southeast of it rises Mt. Pirata (981 feet), the 
highest point of land on the island. 

Punta Salina: A low-lying xerophytic region near the eastern 
tip of the island. Two brackish lagoons, dry at the time of our 
visit, occur there. The hills just west of this region are very wild 
and covered with dry brushy vegetation. 


1 
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Annotated List 


*1. Podilymbus podiceps antillarum Bangs 
Antillean Grebe 


Two observed on the lagoon at Playa Grande on December 25, 
1935, constitute the first definite record of this species for the island. 


2. Pelecanus occidentalis occidentalis Linnaeus 
West Indian Brown Pelican 


Fairly common along the coasts. Observed at Playa Grande, 
Isabel II, Campafia, Puerto Negro, Punta Salina, and Cayo Verdiales. 


*2. Ardea herodias herodias Linnaeus 
Great Blue Heron 
One was observed at Punta Arena December 24, and another at 
Playa Grande December 25. Not previously recorded from the 
island. 
4. Leucophoyx thula thula (Molina) 
Snowy Egret 


Thirty were recorded at the lagoon at Playa Grande on Decem- 
ber 25. 


*5. Hydranassa tricolor ruficollis (Gosse) 
Louisiana Heron 


Ten were observed at the lagoon at Playa Grande on December 
25, constituting the first record for the island. 


6. Florida caerulea caerulescens (Latham) 
Southern Little Blue Heron 


Common in mangrove swamps, lagoons, and along the coast. The 
stomach of a male collected December 25 at Playa Grande contained 
fragments of small crabs. The specimen weighed 408.2 grams. 


7. Butorides virescens maculatus (Boddaert) 
West Indian Green Heron 


Rather scarce; a few were observed at Punta Arena, Playa 
Grande, Puerto Negro and Cayo Verdiales. 
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* 8. Nycticorax nycticorax hoactli (Gmelin) 
Black-crowned Night Heron 


Fifty adults were observed at the lagoon at Playa Grande on 
December 25. This is the first record for the species in any of the 
smaller islands near Puerto Rico. 


9. Nyctanassa violacea violacea (Linnaeus) 
Yellow-crowned Night Heron 


One was observed at Punta Arena on December 24, and two at 
Playa Grande the following day. 


*10. Querquedula discors (Linnaeus) 
Blue-winged Teal 


Eleven were flushed in open spots in mangrove swamps near 
Punta Arena on December 24. On December 28 one was observed 
at a small pool in a creek near Isabel II. Not previously recorded 
from the island. 

11. Nyroca affinis (Eyton) 
Lesser Seaup Duck 


About 300 were present on the large lagoon at Playa Grande oa 
December 25. 


12. Buteo borealis jamaicensis (Gmelin) 
West Indian Red-tailed Hawk 


One adult was observed at Punta Salina on December 28, two at 
Ensenada Honda the next day, and one at Campaifia on December 31. 
13. Pandion haliaétus carolinensis (Gmelin) 

Osprey 
Two were seen at Punta Arena on December 24. 


14. Falco sparverius loquaculus (Riley) 
Puerto Rican Sparrow Hawk. 


Rather scarce, observed only at Isabel II, Puerto Negro and 
Punta Salina. A male collected at Puerto Negro on December 28 
weighed 94.8 grams. It had eaten an Anolis lizard, 2 grasshoppers 
(Schistocerca colombina), and a spider. 


on 
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15. Rallus longirostris limnetis Oberholser 
Puerto Rican Clapper Rail 


Recorded at Punta Arena, Playa Grande, and Cayo Verdiales. 


*16. Porzana carolina (Linnaeus) 
Sora Rail 


Two were observed and a male weighing 101.9 grams was col- 
leced at Playa Grande on December 25, constituting the first record 


for the island. 


17. Gallinula chloropus portoricensis Danforth 
Antillean Gallinule 


Common at Punta Arena, Playa Grande and Puerto Negro. 


*18. Fulica caribaea Ridgway 
Caribbean Coot 


Two observed at Playa Grande on December 21 form the first 
reeord for the island. 


*19. Charadrius vociferus vociferus Linneaus 
Killdeer 


The migratory variety of the Killdeer has not previously been 
recorded from Vieques. On December 28 a female was collected 
from a flock of three at Puerto Negro. It weighed 80.3 grams, and 
its stomach contained 12 Stratiomyid larvae, fragments of Coleoptera, 
and some gravel. 


20. Charadrius vociferus ternominatus Bangs and Kennard 
Antillean Killdeer 


A flock of six of the resident variety of the Killdeer was observed 
at Punta Salina (December 28), and a female weighnig 74.3 grams was 
collected. Its stomach contained exclusively insect fragments, 95 
per cent of them being Coleoptera, largely weevils. 


21. Actitis macularia (Linnaeus) 
Spotted Sandpiper 


Three were observed at Punta Arena on December 24, two at 
Playa Grande the 25th, and one at Puerto Negro the 26th. 
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22. Totanus flavipes (Gmelin) 
Lesser Yellowlegs 


Common; observed at Punta Arena, Playa Grande, Puerto Negro 
and Cayo Verdiales. A female collected at Puerto Negro December 
26 weighed 77.7 grams, and had eaten a large number of insects and 


their larvae. 


23. Zenaida aurita zenaida (Temminck) 
Zenaida Dove 


A few were observed at Puerto Diablo and Cayo Verdiales, and 
larger numbers at Punta Salina, where on December 28 a female 
weighing 116.7 grams was collected. Its crop contained seeds and. 
small stones. 


24. Columbigallina passerina portoricensis (Lowe) 
Puerto Rican Ground Dove 


Comon and generally distributed. A female collected at Punta 
Arena December 24 weighed 31.1 grams, and a male from Puerto 
Negro December 27 weighed 32.8 grams. Both had the bill red at 
the base and dusky at the tip, and both had eaten large numbers of 
small seeds. 


25. Coccyzus minor teres Peters 
Mangrove Cuckoo 


Males collected at Puerto Diablo December 27 and at Campaiia 
December 31 weighed 58.3 and 61.4 grams respectively. The first 
had eaten 2 katydids (Microcentrum) and 21 eggs of the same. The 
stomach of the second contained a large walking stick and 16 katydid 
eggs. 

26. Crotophaga ani Linnaeus 
Ani 


Common; observed at many localities. Two females were col- 
lected at Campaiia on December 26. One of these contained an egg 
wiht a fully formed shell, blue with a white chalky covering. They 
weighed 88.5 and 115.6 grams, and their stomachs contained 95 per 
cent of insects, consisting of 2 grasshoppers (Schistocerca colombina), 
Coleoptera, and other insects. A small crab in one stomach formed 
the other 5 per cent of the food. 
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27. Gymnasio nudipes newtoni (Lawrence) 
Newton’s Owl 


Inhabitants of the eastern part of the island gave me very con- 
vineing evidence that owls occur in the wooded hills slightly west of 
Punta Salina, but it proved impossble to capture any during our stay 
to determine if true nudipes or newtom is the form found there. It 
is here listed as newtoni tentatively on the basis of probability. 


28. Antrostomus carolinensis (Gmelin) 
Chuck-will’s widow 


A pair was observed and the male colleeted on a dense brush 
covered hill at Punta Salina on December 28. The specimen weighed 
133.5 grams, and its stomach contained comminuted insects, mostly 
Coleoptera, including Phyllophaga and several species of weevils. 


29. Orthorhynchus exilis exilis (Gmelin) 
Crested Hummingbird 


Common; observed at many localities. A pair was collected 
at Punta Arena on December 24. The male weighed 2.5 grams and 
the female 2.4 grams. 


30. Sericotes holosericeus holosericeus (Linnaeus) 
Blue-breasted Hummingbird 


Common at Punta Arena, where a male weighing 5.3 grams was 
collected on December 24. One was observed at Punta Salina on 
December 28. 


31. Megaceryle alcyon alcyon (Linnaeus) 
Belted Kingfisher 


Seven individuals were observed during our stay, at Punta Arena, 
Playa Grande and Puerto Negro. 


32. Melanerpes portoricensis (Daudin) 
Puerto Rican Woodpecker 


Fairly common on the hills covered with brushy woods in the 
eastern half of the island. Two males collected weighed 70.7 and 
72.4 grams, and an unsexed bird weighed 64.7 grams. Of the stomach 
contents of these three birds Cerambycid larvae formed 35.0 per cent; 
a Buprestid larva 3.3 per cent, insects, largely Coleoptera, including 
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a weevil of the genus Anchonus, 33.3 per cent; a scorpion 5 per 
cent, and large seeds of some drupe 23.4 per cent. A large parasitic 
nematode was found loose in the body eavity of one of the specimens. 


33. Tyrannus dominicensis dominicensis (Gmelin) 
Gray Kingbird 

Very common and generally distributed. As many as eight were 
noted perched in one tree. The stomach contents of three specimens 
consisted exclusively of Hymenoptera. One bird had eaten a spider 
wasp, Pepsis rubra; another 8 bees, Monobiella atrata and the third 
2 wasps, Eumenes ornatus. Two males weighed 45.5 and 42.3 grams, 
and a female 44.9 grams. 


34. Tolmarchus taylori (Sclater) 
Puerto Rican Petchary 


Common in the brush-covered hills of the eastern third of the 
island, particulraly in the vicinity of Puerto Diablo. Other local- 
ities at which it was fairly common were Campaiia, Ensenada Honda 
and Punta Salina. Three specimens were collected, their stomachs 
containing 63.3 per cent of vegetable matter (drupes), and 36.7 per 
cent of animal matter (a weevil and a katydid, Microcentrum sp.). 
Two males weighed 52.9 and 52.2 grams, and a female 53.7 grams. 


35. Myiarchus antillarum (Bryant) 
Puerto Rican Flycatcher 


Not definitely identified on our visit, though a bird seen at Cayo 
Verdiales on December 30 may have been this species. A local 
hunter who claimed to know the species well stated that it was com- 
mon before the hurricane of 1928, but that it has practically dis- 
appeared from Vieques since then. 


36. Elaenia martinica riisii Sclater 
Riise’s Elaenia 


Very common in brushy country in all parts of the island, and 
found even in the drier parts of the mangrove swamps, as at Punta 
Arena. Seven specimens were collected with some difficulty, as the 
birds have a habit of remaining concealed in the foliage when sing- 
ing. Their stomachs contained 97.7 per cent of drupes and seeds, 
and 2.3 per cent of small weevils. All the specimens were males, 
and they weighed 18.1, 18.2, 18.6, 18.7, 19.0, 19.6 and 19.6 grams 
(average 18.83 grams). 
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* 37. Hirundo erythrogaster Boddaert 
Barn Swallow 


Six were observed at Puerto Diablo on December 27, one at 
Cayo Verdiales on December 30 and three at Campafia on December 
31. Not previously recorded from the island. 


38. Mimus polyglottos orpheus (Linnaeus) 
Jamaican Mockingbird 


Common in the eastern part of the island, not observed in the 
western end. A male collected weighned 52.7 grams, and two females 
50.7 and 55.1 grams. Their stomachs contained vegetable matter 
88.7 per cent (wild berries and drupes, and a wild solanaceous fruit), 
and animal matter 11.3 per cent (a large Geometrid larva in one 
stomach). 

39. Margarops fuscatus fuscatus (Vieillot) 
Pearly-eyed Thrasher 


Fairly common on brush-covered hills in the eastern part of the 
island. A specimen was collected at Punta Salina December 28, and 
two at Ensenada Honda the next day. All were males, and weighed 
91.2, 99.4, and 104.6 grams respectively. The first had eaten two 
red fruits known as mufeco (apparently Cordia borinquensis), the 
latter two stomachs contained fruits each of which had 2 coffee- 
like seeds. 


40. Coereba portoricensis sancti-thomae (Sundevall) 
Virgin Islands Honey Creeper 


Common and _ generally distributed. Three males collected 
weighed 9.3, 9.7 and 10.5 grams, and a female 9.4 grams. Two 
stomachs were empty. The other two had had fruit pulp 35 per 
cent, and small insects and spiders 65 per cent. 


41. Mniotilta varia (Linnaeus) 
Black and White Warbler 


One was observed at Punta Arena on December 24. 


24. Compsothlypis americana pusilla (Wilson) 
Northern Parula Warbler 


Very common, as many as fifty being observed in the course of 
a morning’s collecting. Nine were collected for a study of plumage 
variation. Five males weighed 7.2, 7.3, 7.3, 7.3, and 7.5 grams 
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(average, 7.32 grams), and three females 6.5, 7.1, and 7.1 grams 
(average 6.9 grams). One unsexed bird weighed 8.0 grams. The 
nine stomachs contained exclusively insects and their larvae and 
eggs, and spiders. Lepidoptera were represented by caterpillars 
and the eggs of moths. Coleoptera of many kinds were found, 
including weevils, fleabeetles, and a small ladybird beetle, Scymnus 
floralis roseicollis. Some Locustid eggs and various species of Diptera 
were also encountered. 


43. Dendroica petechia cructana Sundevall 
Puerto Rican Golden Warbler 


Common, both in mangrove swamps and in dry brushy regions. 
A female weighing 10.9 grams was collected at Punta Arena 0a 
December 24, and a male weighing 10.7 grams at Puerto Negro on 
December 27. The stomachs of both contained comminuted insects. 


44. Dendroica coronata coronata (Linnaeus) 
Myrtle Warbler 


Two were observed in a mangrove swamp at Punta Arena De- 
cember 24, and one of them, a male, was collected. It weighed 
11.4 grams, and its stomach was filled with comminuted insects. 


45. Dendroica adelaidae Baird 
Adelaide’s Warbler 


Common on brush covered hills in the vicinities of Puerto Diablo, 
Punta Salina and Ensenada Honda, and a few were observed at 
Cayo Verdiales and Campajfia. They were noticeably very much 
shyer than on Puerto Rico, remaining hidden in the densest brush. 
It was as a result of much strenuous effort that three specimens 
were secured. Two males weighed 7.1 and 7.3 grams; the third 
was too damaged to save. The three stomachs contained insects and 
their eggs, caterpillars and spiders. Fleabeetles and Fulgoridae of 
the subfamily Issinae figured largely among the insects. Eight large 
moth eggs were found in one stomach. 


46. Dendroica discolor discolor (Vieillot) 
Prairie Warbler 


Common; observed in many localities. Males collected Decem- 
ber 26 at Puerto Negro and the next day at Puerto Diablo each 
weighed 7.4 grams. Their stomachs contained exclusively insects 
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with the exception of one small spider. Diptera and Coleoptera 
predominated among the insects; a fleabeetle of the genus Nodonotus 


was detected in one of the stomachs. 


47. Seiurus aurocapillus (Linnaeus) 
Oven-bird 


Males collected at Ensenada Honda December 29, and Campana 
December 31 weighed 19.6 and 17.2 grams respectively. Their 
stomachs contained 50 per cent of seeds and 50 per cent of beetles 
(mainly weevils and Carabidae), in addition to sand and gravel. 


48. Seiurus noveboracensis noveboracensis (Gmelin) 
Water-thrush 


Observed frequently during the period of our visit. Females 
were collected at Punta Arena on December 24 and at Cayo Ver- 
diales on December 30, weighing 14.3 and 15.6 grams. The first had 
eaten 2 dragonfly naiads, the second miscellaneous insects, including 
Coleoptera. 

* 49, Oporornis philadelphia (Wilson) 
Mourning Warbler 

One was observed in a dense lowland thicket at Ensenada Honda 

on December 29, but it proved impossible to collect it. 


50. Setophaga ruticilla (Linnaeus) 
Redstart 


A brliliant male was collected December 29 at Ensenada Honda. 
It weighed 7.6 grams, and its stomach contained exclusively insects 
and their eggs. Homoptera formed 70 per cent, including 2 leaf- 
hoppers, Colpoptera maculifrons. 5 moth eggs formed 10 per cent. 


51. Holoquiscalus niger brachypterus (Cassin) 
Puerto Rican Grackle 


Decidedly scarce and local at the time of our visit, though it was 
stated to be common at the time of cane harvesting. One was seen 
at Mosquito on December 24, and five at Cayo Verdiales on Decem- 
ber 30, of which three were collected. Of these an immature female 
weighed 53.5 grams, an immature male 54.9 grams, and an adult 
male 83.8 grams. Their stomachs contained 66 per cent of vegetable 
matter (fruits and laves) and 34 per cent of insects, mainly Co- 
leoptera and lepidopterous pupae. 
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53. Tiaris olivacea bryanti (Ridway) 
Bryant’s Grassquit 


Comon in the vicinities of Campaiia, Ensenada Honda and Cayo 
Verdiales. A male was collected at Campaiia on December 26, and 
three males at Cayo Verdiales on December 30. They weighed 7.8, 
8.5, 7.7 and 7.6 grams respectively. Their stomachs contained smalk 
seeds and sand. 


52. Tiaris bicolor omissa Jardine 
Carib Grassquit 


Abundant and generally distributed. A male weighed 9.7 grams 
and a female 10.2 grams. Their stomachs contained small seeds and 
sand. 


*54. Ammodramus savannarum borinquensis Peters 
Puerto Rican Grasshopper Sparrow 


Two were noted in a grassy field dotted with brushy trees at 
Cayo Verdiales on December 30, but as it proved imposible to eol- 
lect any to determine with certainty their subspecific identity, they 
are here listed under the name of borinquensis on the grounds of 
probability, no Grasshopper Sparrows having been previously re- 
ported from Vieques. 


i 


NESTING OF THE PUERTO RICAN ORIOLE 


By Nina G. SPAULDING 


The Puerto Rican Oriole (Icterus portoricensis Bryant) is pe- 
culiar to the island of Puerto Rico. It is a common resident of the 
finca at Algarrobo, between Vega Baja and Manati already described 
in my paper on Latimer’s Vireo. 

Song and call notes.—This species has a very pleasing song of 
distinctive oriole quality. It was rarely heard during the time in- 
cluded in these observations except at dawn, with a possible subdued 
repetition or two between daybreak and 7 A.M. The singing began 
at the first signs of light and lasted through the period of dusk. It 
ceased the instant that it was broad daylight. During the time that 
these observations were made, it began about 5 A. M. and ended about 
5.25 A.M. The song was suggestive of the words, Merry Chevi— 
c’m out here. Squeaking, liquid gurgling notes were thrown in to 
embellish the main theme. These were inaudible at any distance, 
They oceurred on the word here as follows: 1. Here ommitted e1i- 
tirely. 2. Pause between out and here. 3. Chucks, squeaks, clear 
whistles or additional syllables uttered between out and here. Chevt 
was the word audible at the greatest distance, and was the one most 
frequently employed in the daytime songs. These latter were of 
rather infrequent occurrence. They were often subdued and con- 
sisted of portions of the early morning song, or of a variety of notes, 
sometimes not more than three, but recognizable by the quality of 
the tone. 

Although the song was of such pleasing quality, the call note was 
hoarser than that of the Mozambique [Holoquiscalus niger brachyp- 
terus (Cassin),] and was very similar. It was a harsh chuck, and was 
quite constantly heard in the vicinity of the nest throughout the 
breeding season. Both male and female uttered these notes, but one 
much more frequently than the other and in a louder tone. That one 
I believe to have been the male, since he was the one on guard. 

Nest.—Nests of two pairs of this species were located in 1931. 
The first, found on April 22 contained an incubating bird within 7 
days of hatching; the second, seen on June 3 was occupied by 3 
young. The first was ‘in a young, low cocoanut palm about a five 
minute walk from human habitation; the second was in a royal 
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palm, about 25 feet in height that was situated at the foot of an 
abruptly sloping hill, at the crest of which was a house. 


Nests of these orioles are especially difficult to find, due to both 
the altitude at which they build and to the manner of placing their 
nests. They build beneath the long drooping leaves of palm trees. 
The nest is a rather flattened out affair, packed so closely against 
the mid-rib that it easily eludes detection. This was well illustrated 
by the nest in the cocoanut palm. It was so well hidden that it 
barely escaped the machete. Some men had already slashed off two 
leaves on the tree, and were about to cut the third, when one of them 
saw the nest beneath the leaf, and fortunately witheld the knife. 
This was a particularly happy discovery since the tree was so young 
that it was only about 15 feet in height, and the leaf utilized by the 
pair was one of the lowest on the tree, making it ideal for observa- 
tion. The leaf had a less acute upward slant than those above it, 
making the under side less exposed to view. 

The nest was located under the mid-rib at the highest point of 
its curve, and was 12 feet from the ground. The mid-rib ran north 
and south. On the east side, the pinnae were long, closely set and 
quite even. On the west, they were more jagged, and near the stem 
were quite short. The nest was composed of long, thread-like fibers, 
evidently taken from both the tattered edges of palm leaves and the 
matting which encircles the stems. That was the only material em- 
ployed with the exception of a makeshift lining of Tillandsia stems. 
The palm fibers were thickly matted and interwoven making a very 
durable nest, but inside there was a thin layer of slightly finer fibers 
that was not interwoven but that had been dropped in losely and 
then shaped by the bird’s body to form a shallow cup. It was 214 
inches deep and 4 inches in diameter at the rim. From it radiated 
4 straps, composed of the same matted material as the nest. They 
ran parallel to each other, about 7 inches apart, two extending south 
from the nest, parallel to the mid-rib, and two north. The total 
length from the end of one strap to the end of the other, on the west 
side was 2 feet 4 inches. This included the nest. On the east side 
the total length of straps and nest was 2 feet 614 inches. The num- 
ber of pinnae covered on the west side was 20, and on the east side, 24. 
These straps were secured to each of the 20 and 24 pinnae by a 
thread of palm fiber looped through the edge of each pinna, and 
what is most remarkable, the looping unfailingly occurred on the 
same side of the mid-rib of each pinna (the south). Not a single 
pinna was skipped the entire length of the straps. In width the 
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straps varied from 14 inch to 1 inch. The place of attachment on 
the east side measured 5 inches from the mid-rib, and 4 inches from 
the mid-rib on the west side. The nest hung 3 nches below the mid- 
rib. At one place an extension of the nest rim occurred and was 
utilized by the pair as a landing place. 

Eggs.—Three eggs composed the clutch. They were very pale 
blue( almost white. One egg was a shade bluer than the other. 
The third egg had already hatched. The spots on the two eggs 
varied. On one, the larger end was completely washed with pale 
rufous brown, extending almost to the center of the egg. The re- 
mainder was sparsely sprinkled with small spots of the same color. 
The larger end of the other egg was wreathed with heavy splashes 
of almost seal brown, while the rest of it was lightly sprinkled with 
some small and some larger spots of the same color. One egg meas- 
ured 23144 mm X 174% mm; the other, 24 mm < 17 mm. 

Incubation—This labor was performed by only one of the pair, 
presumably the female. The other did guard duty. Its special 
perch was about 60 feet from the nest and was a tall icaco sapling 
that arose from a dense group of the same species. It terminated 
in a dead twig. From that it had an extended view of the surround- 
ing territory, which it scanned with an eagle eye. At the appear- 
ance of any disturbing element it would set up a nervous reitera- 
tion of the chuck note. It learned to recognize my approach when 
yet a long way off. Whenever I was forced into the open from 
lack of the protection of wayside brush, the bird would set up an 
irritating series of protesting chucks. Neither would it be fooled 
by any blind, but would vigorously attempt to force out the con- 
cealed intruder by rapid repetition of the same note, and also by 
flying close about the blind. However, in spite of these manifesta- 
tions of displeasure, the normal activities at the nest were not often 
retarded. Sometimes the supposed used the guard tree as a stop- 
ping place, when en route to the nest. It was not an uncommon 
sight to see the pair perched there together. 

When away from the nest the incubating bird was joined by its 
mate and both flew off together. A favorite feeding ground of the 
pair was a brushy tract, some distance from the nest, but their 
feeding territory seemed to have no well-defined boundary. Dead 
branches were favorite perches. 

Both the approach and departure from the nest by the incubat- 
ing oriole was accomplished very stealthily. The palm leaf con- 
cealed the bird so completely that many times it escaped unseen. 
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It evidently crept out of the nest between the pinnae or flew out 
between the shortest ones on the other side of the leaf from the ob- 
server. At other times it dropped down to within a foot or two of 
the ground, then dashed up and off. 

One day, at 12.55, a subdued song was heard. It consisted of a 
few notes of the early morning song. That was the only song noted 
during incubating activities. The only other sound emitted was the 
chuck note. That was occasionally heard both when the supposed 
female left the nest and when she returned, as well as when she was 
on the nest. On April 24, from 10.25 A.M. to 1.03 P.M. that note 
was recorded 6 times. 

Torrential showers of almost daily occurrence and the evasive 
escape of the female from the nest combined to so handicap observa- 
tions that the length of only two incubating periods were positively 
secured. One was of 41 minutes duration; the other, 28 minutes. 

Rearing of the Young—One egg was found hatched on April 
29, at 10:10 A.M. The young bird was not yet dry. An exces- 
sive, all-day rain prevented continued observations, so the exact time 
of the hatching of the other two eggs is not known. The young were 
first seen out of hte shell April 30, at 9.26 A.M. The supposed 
male now assumed in addition to guard duty, that of assistant pro- 
vider, while the supposed female acted as brooder and did her share 
of feeding the young. As far as the observer was able to asceriain 
the supposed male took no part in the brooding. 

Brooding occurred most frequently on the first day, April 30. 
During 2 hours, 6 minutes spent at the nest in the morning, the 
bird brooded 4 times. The longest period was 20 minutes, the short- 
est 9 minutes. The longest period off the nest was 40 minutes; the 
shortest, 22 minutes, averaging a brooding every 3114 minutes. In 
the afternoon from 4 to 5.25, there were 3 broodings, one lasting 8 
minutes, one 9 minutes, with the length of the last one which oc- 
curred at 5.25, undetermined. In the morning of the second day, 
during 3 hours 20 minutes spent in observation, brooding occurred 
4 times, averaging one period every 50 minutes. The length of these 
periods in minutes was: 14, 11, 8, and 11, respectively. In the af- 
ternoon, during 2 hours, 15 minutes at the nest, only one brooding 
took place. It lasted 15 minutes. On the third day, only 2 broodings 
occurred, during 1 hour 52 minutes observation, an average of one 
every 56 minutes. There were no observations on the 4th day, and 
on the 5th day, only one brief period of 4 minutes was noted. No 
brooding occurred after the 5th day. 
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The average frequency of feeding during the first 5 days while 
brooding was in progress was about once every 15 minutes. On the 
6th day, the frequency increased to an average of a feeding every 
63, minutes in the morning and every 51 minutes in the afternoon. 
This average held practically the same through the 7th and 8th 


No observations were made on the 9th and 10th days. On 


days. 
No. observa- 


the 1lih day feedings took place every 742 minutes. 
tions occurred on the 12th day. On the 13th day, the last the young 
were in the nest, feedings averaged every 814 minutes in the morn- 
ing and every 4 minutes in the afternoon. Total average for the 
time observed was a feeding about every 6 minutes, after the 5th 
day. Twice on the second day, the supposed male was seen to carry 
insects to the brooding bird. That was the only time such behavior 
was noted. 

The favorite alighting place of the pair when en route to the 
nest was the mid-rib of the palm leaf, under which the nest was 
swung. There they would sit, sometimes one alone, but many times 
both together, chucking, or drubbing insects, waiting until they 
considered it safe to approach the nest hidden below. 

When feeding the young, the pair often clung to the side of the 
nest, with tail curved under it. They also fed from the rim. A 
favorite landing place was that part of the nest rim that was par- 
ticularly wide. If any disturbance were heard outside while the 
birds were within, they had the habit of clinging to the base of the 
est, head down, and peering in all directions before venturing 
forth. Exit was usually made by flight toward the stem end of the 
leaf, but sometimes from under the tip. 

The pair showed greater annoyance at the presence of an ob- 
server than during incubation. Any attempt to approach the nest 
was provocative of rapid, excited chucks. 

As during incubation, the guard tree was frequently occupied 
by the supposed male, especially while the female was brooding. 
At times he kept up a constant chucking; again, only an occasional 
note was heard. The chuck note was often uttered near the nest, 
both as a seold and warning note and as a conversational note. Some- 
times it was loud and was uttered rapidly. At others it was casual 
and subdued. Both male and female emitted it, but the supposed 
female much less frequently than the male, and the tone was pitched 
lower and was softer. Both birds often chucked before going to 
the nest and immediately afier leaving it. 
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Two long distance flights were noted. The first occurred at 2 
o’clock on the 5th day. The pair flew from the guard tree, high above 
the tree tops, over the open country toward the west, and out of 
sight. After 5 minutes, one alighted on the mid-rib with an insect 
dangling from his bill. Only one bird went on the second flight. 
That took place on the 7th day. The bird was away 14 minutes. 

Excrement sacs were evidently eaten during the early care of 
the young. It was not until the 13th day that they were noted 
being carried out of the nest by the parents. At 12.23, 3.07, 3.54, 
and 4.20 pellets were carried from the the nest in the bill. 

As the time approached for the departure of the young from the 
nest, the pair became exceedingly nervous about my presence. 

The departure of the young from the nest was unwitnessed. It 
occurred on the 13th day of May, 14 days after the hatching of the 
first egg. Four days later one of the parents was seen searching for 
insects followed by one young fledgling. The latter was constantly 
emitting a loud call note, yeep yeep yeep. 

Young.—The general color of the freshly hatched young was red- 
dish orange. The center of the belly was mouse gray encircled by 
adjoining areas of red, yellow, orange and brown; the mandibles 
were pale orange edged with ivory white; the legs were orange; the 
nails and tip of the upper mandible were ivory white. 

The color of the ball of the eye was slate gray; the iris, orange 
and the pupil mouse gray. 

Natal down was sparse and was distributed in rows. <A row fol- 
lowed the contour of each eye, next to the center axis of the head, 
beginning at the nostrils and terminating at the crown; one also 
followed the contour of the shoulder, elbow and hip joints on the 
upper surface. The margin of the wing was edged with it. Two 
tufts of hairs occurred at the knee joint, on the tail and on the nape 
of the neck. A row extended along the spine from the rump, half 
way to the head. On the belly a row followed the contour of each 
hip joint. The color of the down was pale gray, except that on 
the belly knee and elbow joints, which was white. 

On the 3rd day, the oldest nestling showed wing quills just 
pricking through. By the 4th day the two youngest had begun to 
develop them, also. Those on the oldest one were longer and the 
down on the spine was disappearing. 

When the young left the nest on the 14th day, the plumage was 
noted as follows; head, very dark brown; back, a shade lighter 
than the head; rump and tail, brown; wings, slate gray, edged 
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with buff; breast, light buffy brown; belly bare; sides, ochre yel- 
low; under tail coverts, light yellow; general appearance, dark 
brown or slaty on top and buffy beneath. 

During the early part of their existence, the young made peeping 
sounds. This was first noted immediately after hatching, when one 
was in my hand. These sounds were inaudible on the first day 
from within the nest, but by the third day could be heard, if one 
were directly beneath it. By the 5th day they had increased in 
volume to such an extent that they were audible in the blind, sev- 
eral feet away. When the young heard their parents chucking on 
the mid-rib above them, they peeped lustily. By the 11th day they 
had developed a call note. It was emitted loudly and rapidly and 
was suggestive of the syllables, ti ti té, ti ti ti teé, tit tt ti teé. When 
ou of the nest the call note was a loud yeep. 

The Royal Palm Nest.—This nest, located on June 3, differed 
from that in the cocoanut palm, in that it had no radiating straps. 
It was attached to the leaf pinnae in only three places, with in- 
tervals of 4 pinnae and one pinna between attachments. It sug- 
gested a swinging basket. The heads of two young were visible above 
the rim. One of the parents was a bird in immature plumage. On 
June 9, one of the fledglings was found out of the nest in the bushes 
at the foot of the tree. On June 10, the remaining two young were 
still in the nest, but one had climbed out on the platform-like broad- 
ening of the nest rim between two of the attachments to the leaf. 
The other stood on the rim. The mature parent was seen to feed 
them, and was followed by the immature bird, which, after feeding 
carried out an excrement sac. During 42 minutes observation, the 
mature parent fed 4 times and removed excrement saes twice. The 
immature bird fed once. However, the demands of the fledgling 
already out of the nest may account for the seeming neglect by the 
immature bird. At 9.40 one young was on the platform apparently 
eager to fly, but afraid. By 9.50, the other fledgling was standing 
on the nest rim. At 9.55, one climbed farther out over the rim, 
them clinging to the nest, turned around, with tail hanging down. 
That was enough of a venture for one time; both fledglings climbed 
back into the nest and settled down, out of sight. They were fed 
twice, first by the immature parent, then by the mature one. After 
the latter flew, he chucked 20 times in a minute. 

At 3 P.M., on the same day, one of the parents was seen cling- 
ing to the very tip of the terminal shoot of the royal palm. One 
fledgling had vacated the nest altogether. The other was clinging 
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to the rim. One leg slipped; he drew it back as if afraid of falling, 
and climbed inside the nest, but was soon out again. This time he 
let go with his feet and tried his wings. He flew upward directly 
above the nest toward the mid-rib which was about 3 inches above 
him, then dropped back into the nest. Unfortunately, the final suc- 
cessful flight was unwitnessed, and was accomplished during a very 
few minutes absence from the nest. Upon return, the young were 
in the bushes at the foot of the palm, giving the yeep yeep call, and 
the parents were chucking nervously. 

Before closing I wish to extend my most grateful appreciation 
to Dr. Stuart T. Danforth for the reading of the manuscripts and 
for his interest and assistance in innumerable ways; to Miss Elsie 
Mae Willsey for the use of her attractive week-end house at Al- 
garrobo, which made possible these observations; and to the late 
Mr. William Burlingame for his hospitality and willing assistance 
rendered about the finca. 

Jaffrey, New Hampshire. 


SOME OBSERVATIONS ON THE NESTING HABITS OF 
ADELAIDE’S WARBLER 


By Nina G. SPAULDING 


Adelaide’s Warbler (Dendroica adelaidae Baird) is a species 
that is endemic to the island of Puerto Rico and the adjacent island 
of Vieques. It is a common resident at Algarrobo (between Manati 
and Vega Baja) on the same five-hundred acre finca already described 
in my paper on the nesting habits of Latimer’s Vireo. The dense 
jungle of icaco brush so prevalent over the finca is a favorite haunt 
of both species. However, their preferences differ in one respect; 
while Latimer’s Vireo is to be found most frequently on the border 
of dense brush, Adelaide’s Warbler favors almost impenetrable tan- 
gles. It is found in dense growth scattered over pasture land. It 
was also a visitor in the tangled scrub about the house that had pur- 
pously been left in its native state.. It seemed undisturbed by the 
presence of man; all it asked to be a common visitor about the 
home was plenty of cover. 

Song.—The song of this species is a clear, rather loud trill. It 
has several variations, as follows: 


1. A rapid trill on one tone. 
2. A rapid trill on one tone terminating with an upward in- 


flection. 

3. A rapid trill on one tone terminating with a downward 
inflection. 

4. A rapid downward trill. 

5. A downward trill followed by an ascending trill. 

6. A descending trill terminated by an emphatic upward in- 
flected weé. 

7. A rapid trill on the same tone with a marked retardation 
on the downward inflected notes at the end, thus: chch- 

8. A song similar to that of the Nashville Warbler of North 


America. 
9. The next song can be best indicated by a downward trill, 


a ch_-ch__ch, and an aseending weée. 
10. An up trill and a down trill, terminated with an emphatic, 
upward inflected hu-é. 


The frequency of the song of the male, during an hour’s observa- 


tion on the morning of February 10, 1931 was as follows: 10.29, 


10.38, 10.43, 10.48, 10.54, 10.59, 11.02, 11.23, 11.24, 11.26, 11.28, 
559 
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11.31, 11.3114, 11.3134, 11.32, an average of once every 414 minutes, 
the longest time between songs, being 9 minutes and the shortest, 
being 15 seconds. On February 28, an Adelaide’s Warbler was- 
heard singing all the afternoon in a brushy pasture, south of the 
house. 

My notes on the pre-nesting activities of this warbler are meager. 
Two were seen feeding together on March 9 in dense shrubs by an 
algarrobo tree. They uttered a weak chip as they searched rapidly 
among the leaves for insects, and sang occasionally. Again, on. 
March 19, two were noted singing in close proximity. They an- 
swered one another. If they were a mated pair or two males, re- 
mains undetermined. It is possible that during courtship the female: 
has a short period of singing. On March 24 a solitary male (sup- 
posedly) was noted singing and feeding. He dashed out in sight, 
after an insect. The snap of his bill was like that made by the 
breaking of tiny dried twigs. On April 8, 1931, two birds were- 
answering each other, separated only by a trail. They appeared to- 
fly off in opposite directions which would indicate that they were 
both males. Thereby, any foregone conclusions that these pairs seen 
flying about in the early spring, feeding and singing responsively, 
are mated pairs, is precluded, which leaves the problem as to any 
singing on the part of the female still unanswered. On April 11, 
1930, from 9.30 to 10, two birds were note singing responsively in 
a cocoanut grove. Also, on that date, a pair noted feeding together 
were not singing but were uttering the chip chip call note. As soon 
as one stopped, the other took it up. The latest record of responsive 
singing occurred on April 24, 1930. Two birds were singing in the 
bushes bordering the brook. One bird was in the dense shrubbery 
by the brook. The other was across a small open space in a clump. 
of bushes. They were singing the different variations of their char- 
acteristic trill. After one sang the other replied instantly, sometimes 
by the same tril] given by the first and sometimes by a different 
one. Once, the bird in the bushes by the brook flew across the open. 
space into the clump of brushes where the other bird was feeding. 
The other chased it back, through the open space to its original 
feeding place by the brook, where the responsive singing continued 
uninterruptedly. If they were of the same or opposite sexes re- 
mains undetermined. 

Nesting Season—We have a few records to help us to establish 
the length of the nesting season of this bird. Wetmore (Scientific 
Survey of Porto Rico and the Virgin Islands, vol. IX, 1927, pt. 4, 
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p. 517) places the breeding season in May and June. The only 
records made up to 1921 are by Bowdish in 1900, Wetmore, 1912, 
and Suothers in 1921. Wetmore reports breeding activities on Vie- 
ques as early as the latter part of March. The next record was 
made in 1924 by Danforth (Journal of the Department of Agri 
culture of Porto Rico, X, 1926, p. 120). He reports finding a nest 
on May 6, and concludes that the birds apparently nest in May. 
However, there is evidence that breeding season extends over a longer 
period than those earlier records had led us to believe. Beatty 
(Journal of the Department of Agriculture of Puerto Rico, XV, 
1931, p. 29) records an Adelaide’s Warbler in the process of nest 
construction an early as April 14. On the 27th in the same month 
he located an incubating bird. More extended observations place 
the beginnings of nesting activities at a still earlier date. As early 
as April 9, (1931), I noted a pair of these warblers feeding juveniles 
that were evidently just out of the nest. They were also observed 
on the 11th, 12th and 24th. From this data we may conclude that 
the nest building season may begin at quite an early date in March. 
According 0 Wetmore’s observations on Vieques, it would seem that 
the nesting period covers practically the same length of time on the 
two islands. 

Nest.—Nests of this warbler proved exceedingly difficult to find. 
This was due to three reasons: their singing habits are such that 
they are of no aid at all in locating a nest; their nests are placed 
in such impenetrable, brushy tangles that one does not naturally 
walk in those places; they are so well concealed that if one passed 
a nest, the chances are that he would not see it. In view of these 
facts, I feel myself fortunate to have located even one during the 
three winters spent on the finca. That eventful occasion happened 
on the afternoon of May 7, 1930, and was probably due to the fact 
that the bird had inadvertently placed its nest not far from a trail, 
where there was a slight opening into the brush. A bulgy appear- 
ance among a thick cluster of leaves, near the top of an icaco shoot, 
about ten feet in height, aroused suspicion. Upon nearer approach, 
it proved to be the long-sought nest of this species. It contained an 
incubating bird, and was so well screened from view, that after com- 
pletely encircling it, only one place was found sufficiently exposed 
for observation. There, between the leaves, the tail and back of an 
ineubating bird could be indistinetly seen. 

This nest was situated in the tallest of the surrounding icaco 
saplings. It leaned at an angle of about 45 degrees. Its terminal 


bes, 
st, 
yas. 
he 
or, 
an 
ly 
mn. 
n- 
e- 
le: 
t, 
e- 
0- 

1 


662 THE JOURNAL OF AGRICULTURE OF THE UNIVERSITY OF P. R. 


fork consisted of a bunch of three or four upright twigs, heavily 
foliaged. It was in the midst of these that the bird had placed 
her nest. These twigs gave ample support, sustaining the nest in 
an upright position above the main stem, and the heavy foliage 
almost entirely concealed it. It was about 8 feet above the ground 
The nest was a closely woven, cup-shaped affair, and was composed 
of soft grass densely interwoven except on the outside at the base, 
where it was rather loose and dangling, and was composed of the 
coarser seed-stalks of grasses that were soft and tattered, being 
partially dessicated. It was lined with feathers. 

Ornithological literature yields meager and varying reports on 
the nest of this species. Referring to the publications already men- 
tioned, we find the following, which for comparison I have arranged 
as follows: 


Authority Elevation Main Composition Lining 

Wetmore 4 ft. gray moss fine grass 

Danforth 3 ft. soft grass none 

Beatty (2 6 ft. soft grass feathers and 
nests ) hair 

The writer 8 ft. soft grass feathers 


Note the close agreement of Beatty’s and the writer’s reports. 
In the case of one of Beatty’s nests, however, he found some cotton 
added to the feathers. In regard to Danforth’s nest, as he says it 
was unoccupied may | venture to suggest that it was unfinished. 
The description of Wetmore’s nest, which was also an unoccupied 
one suggests that of a Latimer’s Vireo, except that no mention is 
made of the Tillandsia stems always used as the main composition in 
nests of this species. In view of reports on nests that were actually 
occupied, a question is raised, not satisfactorily answered, as to the 
employment of moss in the nest of this species. 


Nest measurements were as follows: 
Inside 134” « 1144 
Diameter 
Outside 214%4” 214 


Outside 214” 
Depth 
) Inside 114” 
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Eggs—The clutch observed consisted of 3 eggs. They were 
white sprinkled with small dots of reddish brown. A wreath of 
heavy splashes of the same color encircled the larger end. One egg 
measured as follows: 1444 mm X11 mm. Only the one was meas- 
ured due to fear of desertion on the part of the incubating bird. 

Incubation.—This activity was allotted to the female, a conclu- 
sion reached because of the fact that the setting bird did not sing. 
When found on May 7, the eggs were within 11 days of hatching. 
During the first four days the approach to the nest was accomplished 
by alighting directly on the nest rim. On the 5th day, at 4.49 P. M., 
the bird came sneaking up the twigs behind the leaves, and stealthily 
crept into the nest from the farther side. From that time, this was 
her usual method of approach. When departing from the nest she 
usually dropped down into the bushes, but sometimes flew directly 
into the brush beyond. On May 15, when the eggs were within 3 
days of hatching she showed greater caution on leaving the nest, 
by looking in every direction before flying or sliping down into the 
bushes. Until this day, she had kept herself absolutely invisible 
when away from the nest, but on the morning of the 15th at 10.04, 
when ready to leave it she spread her wings when in a sitting posi- 
tion and slowly crept out, behind some leaves, then down ihe 
branch about a foot, where she stood for a few seconds. She cap- 
tured an insect, then keenly inspected the leaves for more, after 
which, she crept back up the twig and into the nest. The time out 
was 2 minutes. Later, at 11, she flew out of the nest and out of 
sight but in 1 minute was visible on a twig below it. She pecked 
at a leaf once or twice. In 3 minutes she was back in the nest, 
and again, on the some day, when she was off for 26 minutes, she 
was within sight of and not far from the nest during the last four 
minutes of her absence. 

As to restlessness, her behavior on the nest varied. On May 11, 
she sat quietly in the morning until noon, when she began to show 
distress from the heat of the broiling noonday sun, by sitting with 
her bill open. The sun’s rays fell between the icaco leaves directly 
upon her. At 12.32, she was sitting protractedly with bill open. 
At 12.38, she raised herself above the nest, and spread her wings, 
as if either for relief from the heat, or to cool the eggs. After 3 
minutes, she preened, spreading on wing, then sat with bill wide 
open. 5 minutes later, she raised herself as if to admit air, and in 
3 minutes, changed her position so that she was sitting with her 
side ioward me instead of her tail. This position was maintained 
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for 7 minutes, when she changed again to her usual position, with 
tail] toward me. Observations ceased at 12.57. On the 14th and 
15th, when observations were resumed she was normally quiet. How- 
ever, on the 16th, she became exceedingly restless. She was con- 
stantly rising, then settling, tucking her head under her breast, 
stretching her head over the rim of the nest and looking all around. 
The temperature that day was 99 degrees in the shade. 

The following morning, May 17, the extreme nervousness of the 
bird noted on the 16th was lacking. She was incubating on my 
arrival and remained thus for 36 minutes sitting very quietly. 

She was still feeling the effect of the heat, for her bill was open 
upon my approach and she at once arose and remained standing 
during 4 minutes. She turned the eggs 3 times during the morning. 
This was the day preceeding the hatching of the eggs. 

The length of the incubating periods varied from 20 minutes to 
36 minutes. The average for one period was 26 minutes. 14 hours 
27 minutes was the total time spent in observation during incuba- 
tion. The female incubated a total of 7 hours 12 minutes or about 
half of the total time of observation. 

The male proved himself an adept at complete concealment dur- 
ing this time. Not once was even a glimpse of him obtained. He 
sang, but chiefly over in the brushy tract that lay across the trail 
from the nest. Occasionally, however, he was heard in bushes ad- 
jacent to the nest, but he was such a wanderer and his songs were 
so infrequent that one could never locate his nest, by following his 
voice. 

Rearing of the Young.—The eggs hatched on May 18, 11 days 
after the nest was found. Both parents shared in the care of the 
offspring. The similarity in the plumage precludes any definite 
statement in regard to the first appearance of the male at the nest. 
On May 19, the day after hatching, at 3.55 P.M., the first positive 
knowledge was obtained on that score when both birds appeared 
at the same time, and one of them sang, thus proving himself to be 
the male. At 4.02, one of the pair fed and brooded. At 4.06, the 
male sang, proving that it was the female who was on the nest. 
When she heard him, she perked up her head and slipped off. At 
4.10, both birds again arrived at the nest. One of them fed the 
young, and then the other crept inside and brooded. At 4.17, the 
brooding bird flew and the young were left uncovered. The nest 
was vacated by the parents for 24 minutes, though one feeding oc- 
curred during that time. At 4.41, the pair again arrived at the nest 
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together one feeding and the other brooding as before. No singing 
was noted while this bird was on the nest. I concluded that the 
brooding bird was the male and that he shared in the brooding as 
wel] as in the feeding. 

Excrement was eaten 5 times from 9.30 to 11.50 in the morning 
and twice from 2.30 tc 5.32, in the afternoon. During that time, 
there were 17 periods of brooding, the longest lasting 17 minutes, 
and the shortest, 3 minutes. The average length of a brooding pe- 
riod was 8 minutes, 45 seconds. The longest time the young were 
left uncovered was 29 minutes; the shortest, 4 minutes, the average 
being 13 minutes 22 seconds. Feedings averaged every 17 minutes 


53 seconds. 

On the following day, May 20, observations were made from 9.25 
to 12. Not once did both of the birds arrive at the nest at the same 
time. At 11.46, when the brooding bird flew, the mate instantly 
arrived at the nest with insects, proving that both birds were work- 
ing. There were 6 periods of brooding, during 3 of which, there 
was no singing on the part of the bird off the nest, possibly indicating 
that the brooding bird was the male though it was not positive proof. 
The length of the 6 brooding periods in minutes was 3, 15, 13, 15, 9 
and 6, respectively. The periods when the female was known to be 
brooding because the male was heard singing, were longer than when 
no singing was heard, being the periods that were 15, 13 and 15 
minutes in duration. Brooding periods averaged 10 minutes 10 sec- 
onds as compared with 8 minutes 45 seconds on the previous day. 
The longest time that the young were left uncovered was 25 minutes 
and the shortest 7 minutes, as compared with 29 minutes and 4 
minuies on the previous day. The average time uncovered was 15 
minutes 40 seconds. Feeding occurred 18 times averaging every 
811/18 minutes as compared with every 17 minutes 15 seconds on 
the previous day. Times between fedings in minutes were 4, 2, 4, 
5, 2, 3, 2, 3, 22, 16, 35, 2, 7, 15, 9, 4, 5 and 9 respectively. The 
longest were during the brooding periods, when the young were 
never fed, with ihe exception of one occasion, subsequently noted. 

Exerement was eaten by the bird before entering to brood. At 
10.07, for the first time a sae was carried out of the nest into the 
bushes, and dropped. The male averaged a song every 914 minutes. 
Two periods of unusual frequency occurred, the first lasting from 
10.45 to 11.01. He sang 35 times, averaging a song every 7 seconds. 
The second period began at 11.46 and ceased at 11.54, when one of 
the pair began to brood. No more singing oceurred while the brood- 
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ing was in progress. The insects fed were larger than on the first 
dy, most loads being visible as they protruded from the bird’s bill 

On May 21, the third day, two changes in behavior on the part 
of the parents were noted. The minute the brooding bird flew the 
mate took her place, and once the mate brought the brooding bird 
an insect, who in turn fed it to the young. When a camera was 
set up, the brooding bird remained tenaciously on the nest until 
it was directly in front of and very close to her, when she flew. 
It was a long time before either of the pair returned. Scolding 
notes and an occasional song could be heard, until finally, one ven- 
tured up the branch below the nest, but was too frightened to enter. 
After a few minutes another attempt was made with the same result. 
The third attempt was successful. One of the pair crept up the 
branch to ihe nest rim and fed the hungry young. Insects were 
then brought 4 times in quick succession. The click of the camera 
was unheeded by the busy pair. 

It will be noted that these warblers offered no resistance when 
the nest was approached. However, in time of extreme danger they 
became ardent defenders of their offspring, even to risking their own 
lives. It was not by direct attack, but by behaving in such a man- 
ner as to attraci attention to hemselves, and thus away from the 
young. An exhibition of this sort occurred the first day the young 
were out of the eggs. The owner of the finca inadvertently passed 
directly in front of the nest when mounted on his horse. He did 
not see it, but his eye was at once attracted to something fluttering 
in the grass at his horse’s feet, which he soon made out to be a bird. 
Then he saw the nest and that it contained young birds. The parent 
had made as big a commotion as a small bird could, to draw atten- 
tion away from her newly hatched young. 

On May 21, it was noted that the excrement sacs were both eater 
and carried away by the parents. 

An examination of the young, when 6 days old disclosed a row 
of black pin feathers tipped with white extending down the spine. 
Similar ones were also visible through the down on the head. On 
the sides, directly below the wings was a row of yellow pin feathers. 
The wings were bare. The bill as dark gray edged with white. 
Legs and feet were gray. Unfortunately observations during the 
remaining days of the nesting cycle were prevented by the necessity 
of other duties which prevented the author from continuing her 
observations. 
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NEW EUPTERYGINE LEAFHOPPERS FROM PUERTO RICO 
(Homoptera—Cicadellidae) 


By P. W. OMAN, 
United States Department of Agriculture, Bureau of Entomology 
and Plant Quarantine. 


Included in this paper are descriptions of five apparently new 
Eupteryginae for which names have been requested. Two of the 
species, Dikraneura cedrelae and Empoasca papayae, are reported 
to be of considerable economic importance. Thanks are due Dr. L. F. 
Martorel] and Dr. J. H. Jensen for furnishing additional specimens 


of these two species upon request. 


Protalebra brunnea, n sp. 
FicurE 1 


In size and general form resembling Protalebra octolineata Baker, but 
darker brown in color and with the color pattern somewhat like that of Pro- 
talebra omega Van D. Length 2.6-2.75 mm. 

General ground color brown; face, legs, disk of crown, and portions of 
pronotum and secutellum paler. Fore wing with a broad, fuscous-bordered, 
cream to ivory vitta curving from near apex of scutellum to middle of costal 
margin and then back to commissural line near apex of clavus, the vittae on 
the two fore wings thus forming an irregular ovate mark; a small, irregular, 
ivory spot at apex of clavus and a larger one opposite this on the costal margin, 
both partly bordered with fuscous; apical cells smoky subhyaline. 

Head slightly narrower than pronotum; crown short and bluntly rounded. 
Lateral margins of pronotum diverging posteriorly, posterior margin shallowly 
concave. Fore wings relatively short and broad. Seventh sternite of female 
much longer than preceding sternite, posterior margin with a short, triangular 
projection medially. Male plates smaller than those of octolineata but relatively 
broad basally and tapering gradually to blunt tips. 

Aedeagus very broad and rather short, distal portion curved abruptly up- 
ward, apex with a pair of short, finger-like processes which extend laterad and 
slightly cephalad. Connective very short. Style stout, slightly curved, notched 
on outer margin distally and with tip bent outward. 


Holotype male, allotype female, and 1 male and 1 female para- 
type from Villalba, Puerto Rico, June 28, 1934, R. G. Oakley. Types 


in collection of the United States National Museum (Cat. No. 52086). 
567 
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Joruma neascripta, n. sp. 
Figure 2 


Related to Jorwma ascripta McAtee, with which it agrees in general habitus 
and wing venation, but slightly smaller and with the male plates broader, 
shorter, and bent upward posteriorly. Length 2.5 mm. 

Anterior margin of head between eyes bright red; eyes dull red to brown 
above, sordid yellow below. Face and legs pale yellow. Crown, pronotum, and 
scutellum sordid brownish-yellow, the scutellum with a pair of triangular fus- 
cous marks basally. Fore wing sordid yellow on basal one-half, with an ex- 
tension of this color along costal margin to first cross-vein; remainder of fore 
wing smoky fuscous subhyaline. Hind wing smoky subhyaline. Abdomen brown 
to yellowish-brown. 

Crown bluntly rounded, median length less than hasal width. Pronotum 
short and broad, scutellum relatively large. Wings shorter than in ascripta. 
Posterior margin of seventh sternite of female triangularly produced. Male 
valve very small; plates rather broad, not slender and finger-like as in ascripta, 
and with the distal one-third bent abruptly upward. 

Aedeagus relatively short; middle portion broadened for muscular attach- 
ment and bearing a pair of slender, blunt-tipped processes which extend cau- 
dally; terminal portion carrying ejaculatory duct short and curved upward. 
Style broad medially, with a slender, hair-like seta arising on outer margin 
beyond middle and extending backward and outward. Distal portion of style 


long, slender, and sharply pointed. 


Holotype male, allotype female, and 1 male paratype from Ma- 
nati, Puerto Rico, May 2, 1933, on ‘‘hicaco’’, Chrysobalanus icaco L. 
One male paratype from D’Abadie, Trinidad, Oct. 15, 1918, H. Morri- 
son (A 761). Types in collection of the United States National 


Museum (Cat. No. 52087). 


Dikraneura lentrosemae, n. sp. 
Ficures 3, 4 


Related to Dikraneura debilis McAtee but slightly larger and with a much 
longer head. A small, slender species without distinct color markings. Length 
2.75 mm. 

General color pale yellowish-white, sides of thorax and portions of face 
below antennae pale yellow. Fore wing hyaline with an iridescent golden tinge; 
apical region with indefinite smoky marks in the form of an oblique dash in 
the outer apical cell, a spot at the base of the second apical cell, and a faint 
submarginal stripe. 

Crown distinctly longer medially than basal width, disk nearly flat, anterior 
margin broadly rounded to the face. Pronotum about as long as crown; lateral 
margins nearly straight, diverging slightly posteriorly; posterior margin shal- 
lowly concave. Lateral margins of seventh sternite of female short, posterior 
margin bluntly, triangularly produced. Male valve small, plates broad basally, 
tapering to slender upturned tips, length greater than combined basal width. 
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Sternal apodemes of male unusually long, reaching nearly to middle of 
sixth segment, apices bluntly rounded. Dorsal spine directed caudad, tip curved 
downward. Aedeagus with its two slender accessory processes curved upward 
porteriorly. Style relatively stout, tip curved downward and bluntly pointed. 
Anal tube with several long, filamentous setae distally. 


Holotype male, allotype female, and 1 male and 1 female para- 
type from Mayagiiez, Puerto Rico, Jan. 17, 1936, swept from Cen- 
trosema (Bradburya auct.) by F. M. Wadley. One female paratype 
from Pueblo Viejo, Puerto Rico, Dec. 18, 1935, collected at light by 
W. A. Hoffman. Types in colection of the United States National 
Museum (Cat. No. 52088). 


Dikraneura cedrelae, n. sp. 
Figures 5, 6, 7, 8 


Related to Dikraneura fulva Osbarn but slenderer, not so distinctly flat- 
tened, and without the distinctly fulvous ground color. Length 3-3.25 mm. 

General ground color pale stramineus above, yellowish-white below. Eyes 
dull reddish-brown. Fore wing with a pair of smoky-fuscous spots distally, one 
each in the outer and inner apical cells. Tip of ovipositor sheath black. 


Crown only slightly convex, anterior margin bluntly angled medially, median 
length about twice length next to eye. Pronotum broad, lateral margins nearly 
straight, posterior margin shallowly concave. Posterior margin of seventh 
sternite of female irregularly rounded, with a faint notch medially. Male valve 
unusually large, about one-half as long as its basal width, posterior margin 
rounded, with a very faint median notch. Male plates rather slender, not 
contiguous on basal one-half. 

Sternal apodemes of male relatively short, reaching to base of fifth seg- 
ment, apices bluntly rounded. Dorsal spines of male pygofer directly obliquely 
inward and backward, curving first ventrad and then dorsad. Aedeagus slender, 
the portion carrying the ejaculatory duct short and curved upward, distal por- 
tion of aedeagus consisting of a pair of slender, spine-like processes directed 
backward and slightly upward. Style broad at middle, distal portion slender, 
apex slightly broadened. : 

Fifth-instar a broad and distinctly flattened, length 2.75 mm. Crown 
nearly quadrangular, slightly broader anteriorly, anterior margin with five pairs 
of short, blunt, todth-like projections, lateral margins each with a small projec- 
tion just in front{of antenna. Ground color pale stramineus with fuscous to 
black marks as follows: Narrow anterior border of crown; a transverse row 
of four spots on crown between antennae, another on base of crown, and one 
on each of the three thoracic segments; elongate spots on wing pads of fore 
wings; a basal spot on each wing pad of hind wings; a spot on the lateral 
margin of each tergite from the third to the eighth inclusive; a pair of 
small spots near the median line on the eighth tergite; a pair of large spots 
near the median line on the ninth tergite; a spot covering the tip of the ab- 
domen; small irregular basal spots on both fore and middle tibiae; and a 
stripe on posterior tibia along base of spines. 
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Holotype male, allotype female, and numerous paratype includ- 
ing specimens of both sexes from Dofia Juana Plantation at Villalba, 
Puerto Rico, March 2, 1937. Other paratypes from Aibonito, Puerto 
Rico, March 2, 1937, and Maricao Insular Forest, Maricao, Puerto 
Rico, Dee. 15, 1937. All specimens collected by L. F. Martorell from 
Cedrela odorata L. Types in collection of the United States Na- 
tional Museum Cat. No. 52089. 


Empoasca papayae, n. sp. 
Figures 9, 10 


Size and general form of Empoasca fabae (Harr.) but with well developed 
dorsal spines and with each lateral process having a short, sharp projection 
just basad of the curved, pointed apex. Length 3-3.25 mm, 

General color pale iridescent green with irregular greenish-white areas on 
head and thorax. Crown slightly less produced anteriorly than in /fabae. 
Male plates typical for the genus. The female of what appears to be this 
species has the posterior margin of the seventh sternite produced and evenly 
rounded. 

Sternal apodemes of male small and inconspicuous. Tergal apodemes irreg- 
ularly quadrangular in outline, curved ventrad laterally. Dorsal spine straight 
or nearly so, tapering gradually to a blunt point. Lateral process curving up- 
ward in lateral view, with a spine-like projection in a dorso-lateral position 
just before apex, and apex pointed and strongly recurved. Apex of style 
sharply pointed, curved laterad distally. 


Holotype male and 6 male paratype from Mayagiiez, Puerto Rico, 
March 25, 1937. (P. R. No. 2010). Also 2 male paratype from the 
same locality, Feb. 5, 1937 (P. R. No. 1789). Nymphs and females 
associated with the males appear to be the same species. Al] ma- 
terial collected by J. H. Jensen on Carica papaya L., and reported 
to be associated with the ‘‘bunchy-top disease’ of papaya. Type in 
colection of the United States National Museum (Cat. No. 52090). 
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EXPLANATION OF PLATES 


Fig. 1.—Aedeagus, connective, and styles of Protalebra brunnea. 

Fig. 2.—Aedeagus, connective, and tyles of Joruma neascripta. 

Fig. 3.—Sternal apodemes of male of Dikraneura centrosemae. 

Fig. 4.—Latera] view of male genital capsule of Dikraneura cen- 
trosemae. 

Fig. 5.—Head of fifth instar nymph of Dikraneura cedrelae. 

Fig. 6.—Sternal apodemes of male of Dikraneura cedrelae. 

Fig. 7. Dorsal view of male genital capsule of Dikraneura ce- 
drelae. 

Fig. 8.—Lateral view of aedeagus of Dikraneura cedrelae. 

Fig. 9—Ventral view of male genital capsules of Empoasca pa- 


payae. 
Fig. 10.—Lateral view of male genital capsule of Empoasca pa- 
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A NEW FUNGUS ON FICUS NITIDA THUNB 


JoHN A. JUMP, Graduate Student, 
University of Pennsylvania. 


While visiting at the Agricultural Experiment Station in Rio 
Piedras during the summer of 1936 the writer became interested 
in a fungus appearing upon Ficus nitida Thunb. which had been 
sent to the laboratory for identification. Subsequent study of the 
organism at the botanical laboratory of the University of Penn- 
sylvania indicated that it was an unreported species of Hypozylon. 
The name Hypoxylon borinquensis is proposed by the writer and the 
species is herewith described : 


Hypozxylon borinquensis sp. nov. Stroma latissime effsa, carbo- 
naceo, nitida, subsuperficiale in trunci ramorumque cortice, aliquid 
seabra propter ostiolis papillis, extus intusque nigrum. Peritheeiis 
prerique, ovoides-oblongis, .2—.4 mm. lata. Ascis cylindraceis, den- 
sissime stipatis, brevissime stipatatis, aparaphysatibus, 130-160 
7-8, octosporis. Sporidiis monostichis, subacutis, fusiformibus v¥. 
ovatis, saepe inequalateralbus, subflavis, 16-18 < 3.5-5y. Hab. in 
ramis truncibusque Fici nitidi in Puerto Rico. 

Stroma broadly effused, carbonaceous, shining, subsuperficial in 
bark of the trunk and branches; somewhat rough due to the papillate 
ostioles; black within and without. Perithecia numerous, avoid- 
oblong, .2—.4 mm. wide. Asci cylindrical, very densely crowded, 
very short stiped, 130-160  7-8u, eight spored. Ascospores monos- 
tichous, subacute, fusiform or ovate, often inequilateral, yellowish, 
16-18  3.5-5u. Habitat in branches and trunks of Ficus nitida in 
Puerto Rico. 

The stroma in gross form bears some resemblance to both Eutypa 
erumpens Massee and Nummularia tinctor Berk. and, since these 
fungi are also found in many of the islands of the Wset Indies, a 
careful examination should be made of diseased Ficus in order that 
the organism involved may be correctly determined. Eutypa erum- 
pens has been reported as occurring on Ficus nitida and Cacao in 
Trinidad. 

Is is quite diffeult in many cases to identify the genus of a fungus 
in the group of the Spheriales which includes Eutypa, Diatrype, 


Hypoxylon and Nummularia, as they are similar in many respects 
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and have transitional forms of which the generic status is debatable. 
Hypozxylon borinquensis corresponds in certain respects to Nummu- 
laria tinctor and perhaps should be regarded as a Nummularia, but 
the writer is included to consider Nummularia an invalid genus. 
Ellis & Everhart (1) refer to the genus as being too close to Hy- 
poxylon in many of its forms and Miller (2), points out that the 
conidial layer actually arises in the same manner in both genera, 
although it was upon this character that the two genera were origin- 
ally separated. Nwmmularia supposedly possesses a substromal coni- 
dial layer which is not found in Hypoxylon, but Miller has proved 
this distinction to be fallacious and concludes: ‘‘It is only logical to 
place the species that were taken out of Hypoxylon and placed in 
Nummularia back in Hypoxylon.’’ The writer concurs with this 
point of view and accordingly has placed the fungus from Ficus in 
the genus Hyporylon. 

Hyporylon borinquensis forms an unusually large stroma on its 
host. The average dimentions were not included in the description, 
as there was not enough material available to make a significant 
average, but a single stromatie surface of 1 dm. in width by 1-3 
dm. in length might be expected when occurring on a limb or trunk 
of a sufficiently large diameter. 


Botanical Laboratory 
University of Pennsylvania 
Philadelphia, Pa. 
1. Collens, A. E. Dept. of Agri. of Trinidad. (n.s.) 61: 33-43, 1909. 
2. Ellis & Everhart North American Pyrenomycetes. Newfield 1892. 
3. Miller, J. M. Biologic Studies in the Spheriales. 

Mycologia 20: 1928. 
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EXPLANATION OF PLATES 


. 1—Stroma on wood of Ficus mitida. 

. 2.—Ascospores of Hypoxylon borinquensis sp. n. 

. 3—Habitat drawing. 

ig. 4.—Surface of stroma showing ostioles. Enlarged. 

ig. 5.—Diagramatie section through stroma. Asci omitted. 
. 6.—Aseus of H. borinquensis. 

. 7.—Aseospores. 
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THE ANT, MONOMORIUM CARBONARIUM EBENINUM FO- 
REL, IN A NEW ROLE: AS PREDATOR ON THE EGG- 
CLUSTERS OF DIATRAEA SACCHARALIS F. IN 
PUERTO RICAN CANE FIELDS 
By 
Grorce N. Woucorr, Entomologist, 


and 
Luis F. MARTORELL, Assistant Entomologist, 


One-sixth of the nearly 9,000 egg-clusters of the sugar-cane moth- 
borer, Diatraea saccharalis F., collected between September 1936 and 
September 1937 in the cane fields of Puerto Rico, had been partly or 
completely devoured by some predaceous animal at the time of obser- 
vation. The mere presence of a moth-borer egg-mass on the cane leaf 
often causes the eventual appearance of a chlorotic spot in the leaf 
tissue, and many such chlorotic spots shaped like egg-clusters were 
noted but could not be included in the count because no bit of egg- 
shell remained to prove definitely that an egg-mass had previously 
rested there. Sometimes the predaceous animal had left the merest 
rim of chorion; more often the entire lower layer of the egg-shell 
remained attached to the leaf. Sometimes only part of the egg- 
cluster had been eaten, and under these circumstances it was possible 
to note that it apparently made little difference to the animal feed- 
ing upon them whether the eggs were fresh and unparasitized, or 
whether they were black from the attack of Trichogramma minutum 
Riley. Egg-masses from which the caterpillars had hatched, and 
those from which the parasites had emerged were also often eaten, but 
rarely consumed so completely and neatly: in many cases they were 
merely bitten into and messed up. 


The observations on the presence of moth-borer egg-clusters were 
made during each month of the year in every important cane-produc- 
ing section of the Island. Listing every eaten egg-cluster by local- 
ities indicates little difference in geographie distribution. To be sure, 
the Ponce region with 150 eaten egg-clusters, the Guayama—Yauco re- 
gion with an equal number and the Guanica—Yauco region with 123, 
seems to indicate a somewhat greater abundance in the semi-xerophytie 


South Coast than 120 in the Toa Baja—Dorado region and 107 in 
877 
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the Arecibo region, but the total of all North Coast observations is 
more than for the South Coast. Noting all the instances where more 
than half of all the egg-clusters observed in the field had been eaten 
indicates quite a chance distribution, as do also the few instances 
where all egg-clusters had been eaten. The greatest number of eaten 
egg-clusters collected in an hour was at Toa Baja on February 23, 
1937, where, out of a total of 70, those eaten numbered 30. 


The differences in the completeness and neainess with which egg- 
clusters were eaten suggested that more than one kind of organism 
might be responsible. The Cocecinellid beetle, Cycloneda sanguinea 
L., is a common insect in cane fields, being an important predator 
on the yellow aphis, Sipha flava Forbes. Presumably it could eat 
other bits of animal matter of equivalent size, but it has never been 
observed in the field feeding on moth-borer eggs, and when confined 
with them in a eage, did not eat them. The beautiful red and blue 
Lycid beetle, Thonalmus chevrolati Bourgeois, of which nothing is 
specifically known as to its food-habits (altho they are supposed to 
be predaceous), is common in fields of young cane in the Guanica 
region, but, tested in a cage experiment, also gave negative results. 


In a field of young ratoon cane near Rio Piedras, examined on 
October 1, 1936 by the junior writer, small black ants were noted 
feeding on a partly parasitized egg-cluster. Specimens submitted 
to Dr. M. R. Smith were identified by him as Monomorium carbona- 
rium F. Smith, subsp. ebeninuwm Forel. Ants of this species (as 
determined by the writers) were repeatedly noted subsequently feed- 
ing on egg-clusters altho the field notes record only the following: at 
Isabela on December 23, 1936 eating fresh eggs; at Toa Baja, May 
4th, 1937, eating parasitized eggs; at Quebradillas on July 15th, 
also eating parasitized eggs; and at Yabucoa on July 29th, eating 
the egg-shells of a hatched cluster. It is possible that some other 
predator may be responsible for some of the eaten egg-clusters, but 
at this minute black ant is the only organism which has been actually 
seen in the field eating the eggs, and as the records show that it 
feeds on fresh, parasitized and hatched eggs, it would appear prob- 
able that it is responsible for most, if nowall of the destruction noted. 
Monomorium carbonarium ebeninwm is a common ant in all paris 
of Puerto Rico, living in various places besides cane fields. In cane 
fields, its previously recorded activities were to nest under the leat- 
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sheaths of cane and in moth-borer tunnels in the stalks of cane, 
and to attend the yellow aphis, Sipha flava Forbes. It has not 
previously been observed feeding on the egg-masses of Diatraea sac- 
charalis F., yet the number of them eaten in Puerto Rico is so large 
that, were this ant more discriminating in its choice of the character 
of the eggs (whether fresh, parasitized or merely shells) on which 
it feeds, it would be a factor of importance in the natural control 
of the moth-borer of sugar-cane. In the fields, or at the times when 
the wasp parasite, Trichogramma minutum Riley, is searee or absent, 
however, this ant appears to be the only natural agent tending to 
reduce their numbers, and, under these conditions and in this phase 
of its activities, is unquestionably beneficial to the interests of the 


cane-grower. 
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THE BRACKISH WATER MOSQUITOES OF PUERTO RICO' 


By George 8. TULLOCH, Associate Entomologist, 
Division of Insects Affecting Man and Animals, 
Bureau of Entomology and Plant Quarantine 


The purpose of this paper is to report on studies concerning the 
distribution in Puerto Rico of certain species of mosquitoes which 
breed in brackish waters. These species may be divided into two 
groups. The first includes those forms which were found in both 
fresh and brackish waters and the second, those forms found only 
in brackish waters. Although the tolerance or preference of certain 
mosquitoes for water containing vaious quantities of salt has been 
recognized for many years, little attention has been directed to a 
study of the various species in relation to the salt content of their 
breeding media. The data on this subject presented here are based 
on observations made in Puerto Rico during 1935-36. 

The salts responsible for the brackish condition of certain mos- 
quito breeding waters in Puerto Rico are derived either from the 
soil or from the ocean. The salts in the soil have been deposited 
as a result of the decomposition of organie or inorganic materials, 
and in certain parts of the coastal plain relatively large amounts 
are present. It is probable that at one time soil salts were rather 
generally distributed throughout the entire coastal plain. In regions 
having heavy rainfall and good drainage, leaching has proceeded to 
the extent that the soil is suitable for agricultural purposes. In 
dry, poorly drained areas, such as are found in portions of the south- 
ern coastal plain, the leaching process has proceeded at a much 
slower rate with the result that the soil is unfit for agricultural 
purposes. In these areas rain or waste irrigation waters accumulate 
in natural or artificial depressions, salts pass into solution, and a 
brackish pool suitable for the development of certain mosquitoes 
results. It is, therefore, not uncommon in Puerto Rico to find the 
salt-marsh mosquito, Aedes sollicitans (Walk.) developing in pools 
which may be many miles away from the ocean. The area of this 
habitat is increased during the rainy season and decreased during 

1These investigations were carried on with special funds available to the Bureau of 
Entomology and Plant Quarantine of the U. 8S. Department of Agriculture for studies on 
insects of Puerto Rico. They were under the technical direction of the Division of In- 


secta Affecting Man and Animals, and conducted in cooperation with the Federal Experi- 
ment Station at Mayagiiez, where headquarters for the investigations were located. 
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the dry season. The concentration of the salts in the pools is in 
ereased by evaporation and decreased by the addition of water. 

In certain regions along the seacoast where the slope is gradual, 
tidal swamps are present. Brackish water areas are produced by 
the mixing of ocean water with drainage, rain, and waste irriga- 
tion waters, and if other conditions are favorable, breeding of mos- 
quitoes takes place. A similar condition is produced in the rivers 
at certain seasons. The topograhy of Puerto Rico is such that the 
rivers arising in the central mountainous regions must traverse a flat 
coastal plain before reaching the ocean. The flow of the rivers is 
retarded by the loss of grade in the coastal plain and by sand bars 
thrown across the river mouths by tides. During the rainy season 
the rivers are able to maintain channels through the sand bars, but 
during the dry season the sandbars cause the river waters to become 
impounded in their own courses. During high tides and storms, 
waves pass over the sandbars into the impounded fresh waters, caus- 
ing them to become brackish. In the shallow margins of these 
impounded brackish areas the development of mosquitoes takes place. 

The brackish condition of the mosquito-breeding areas is caused 
principally by chlorides. The concentration of chlorides, or, rather, 


the total halogen expressed as chlorine, serves as an indication of 
the brackish condition of a pool. In pools which receive their salts 
from the ocean the relation between the halides and the total salinity 
is definite and is based on the following formula. 


Salinity = 0.030 + 1.8050 Chlorine? 


In pools which receive their salts from other sources the halide 
concentration is not a direct index of the salinity but it serves, never- 
theless, as an indication of the brackish condition. Accordingly a 
quantitative study of the halides was made in pools containing mos- 
quitoes. The halide concentration was determined by volumetrie 
titration and is expressed as parts of chlorine per 100,000 parts of 
sample. 

The following 12 species of mosquitoes were taken in brackish 
waters in Puerto Rico: Aedes sollicitans (Walk.), A. taeniorhynchus 
(Wied.), Anopheles albimanus Wied., A. crucians Wied., A. grab- 
hamii Theob., Culex atratus Theob., C. bahamensis Dyar and Knab, 
C. habilitator Dyar and Knab, C. inhibitator Dyar and Knab, C. ni- 
gripalpus Theob., and Psorophora pygmaea (Theob.), and Urane- 


*Knudsen, M. 1901. Hydrographical Tables. Copenhagen. 
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jenia sp. Only three of these, Anopheles crucians, Aedes sollicitans, 
amd Culex bahamensis, were found to be restricted to this habitat, 
the remaining nine being taken at other times in waters free of 
chlorides. 

It was possible from quantitative field tests to establish provisional 
chlorine ranges for nine of the species (Table 1). Culex habilitator 
and a species of Uranotaenia* were found in fresh waters and in 
brackish waters containing up to 210 parts of chlorine. Culex ni- 
gripalpus, Psorophora pygmaeca, Culex inhibitator, Anopheles albi- 
manus, and Anopheles grabhamui have greater ranges, which sug- 
gests a greater tolerance for salts. A distinct preference for salts 
is exhibited by Culex bahamensis and Aedes sollicitans. 


TABLE 1.—PROVISIONAL CHLORINE RANGES OF WATERS IN WHICH VARIOUS 
SPECIES OF PUERTO RICAN MOSQUITOES? WERE FouND 

Parts chlorine per 100,000 Number of 

Species parts of sample collections 
Culex habilitator 0-185 
Uranotaenia sp. 0-210 
Culex nigripalpus 0-540 
Psorophora pygmaea 0-765 
Culex inhibitator 0-770 
Anopheles albimanus 0-950 
A, grabhamii 0-950 
Culex bahamensis 195-900 
Aedes sollicitans 370-940 


1It is possible that two species of Uranotaenia are involved. 
2Sea water contains approximately 2,000 parts of chlorine per 100,000. 
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